
Abstract

KELLY, ASHLEY ROSE. Hacking Science: Emerging Parascientific Genres and Public
Participation in Scientific Research. (Under the direction of Carolyn R. Miller.)

The Internet, in Brian Trench’s (2008) words, “is turning science communication

inside-out” and, as a result, the boundaries between internal and external science

communication are “eroding.” Yet these boundaries have long been complicated by

“para-scientific genres” such as trade magazines, as Sarah Kaplan and Joanna Radin

(2011) show, when they detail genres that exist “alongside” mainstream scientific

genres. These genres’ existence is dependent upon their association with established

scientific media and genres, such as the scholarly journal and the scientific research

article. Moreover, these genres reach a wider audience, including policymakers and

others involved in the community, with a mission of influencing the direction of a

discipline or field. Bringing together these ideas, Carolyn R. Miller and I (forthcoming)

extend the notion of parascientific genres to account for emerging genres of science

communication online, suggesting that the rhetorical work parascientific genres do has

been partially moved into more public (or, external) spheres of scientific discourse.

This dissertation focuses on the erosion of boundaries between internal and external

science communication to explore the possibilities for parascientific genres—and looks

specifically to citizen science as a site of inquiry. While some attention has been paid to

citizen science, it is often devoted to scientist-driven cases, where discursive acts are

governed by rhetorics of professionalized science. Participant-driven citizen science

can depart from these conventions, I maintain. And interesting examples of

parascientific genres, or genres that demonstrate characteristics of both internal and

external science communication, are available for examination.



In this study, I trace the history of this distinction between expert and public science

communication, looking back to early scientists, amateur scientists, and forward to the

emerging trends in citizen science. I also uncover an emerging sphere, both within and

beyond citizen science, where hackers have become involved in scientific research. I

trace this phenomenon to the emergence of “hackerspaces.” I then take up Safecast as a

case study to suggest that boundaries between expert and public spheres of science

communication are eroding. Securing funding and support for Safecast’s

work––collecting radiation readings––relied on the use of “parascientific genres.” I

suggest that emerging “parascientific” genres––genres alongside traditional scientific

genres––demonstrate features characteristic of both expert and public scientific

communication. To better understand this phenomenon, I employ rhetorical genre

theory and stylistic analysis in a comparative analysis. I compare traditional scientific

genres (grant proposals, conference talks, and scientific databases) to what I believe are

parascientific genres. The parascientific genres I analyze are science-focused

Kickstarter funding proposals, conference talks, and Safecast’s database. This study

helps to address questions about the relationship between expert and public science

communication as well as professional and amateur communication of scientific and

technical subject matter.
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Chapter 1

Introduction: Hacking Science

On March 11th, 2011 at 05:46 UTC a 9.0 magnitude undersea earthquake took place off

the Pacific coast of Japan, only 129 km East of Sendai (United States Geological Survey,

2011). Up the coast, the earthquake triggered an automatic shutdown of several nuclear

reactors at TEPCO’s Fukushima Daiichi nuclear power generation plant. Following the

shutdown a massive tsunami triggered by the earthquake overtook the seawalls at the

plant, disabling the emergency generators needed to maintain safety at the site.

Within seconds of the earthquake many people took to the web to begin sharing

information and expressing concerns. On microblogging sites the messages came in

real-time, first that an earthquake occured. Then others wrote that they could see a

tsunami coming. Within nine minutes of the earthquake concerns about the nuclear

reactors’ safety were expressed (Doan, Vo, & Collier, 2012). “原発大丈夫かな? [Is the
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nuclear power plant okay?],” one user asked (Doan et al., 2012, p. 63). Soon news

about the nuclear plant disaster arrives: “福島原発ヤバい状況らしい。。。政府が国

民を欺かないことを願います [The Fukushima plant is in a really bad situation‚ I hope

that the government won’t deceive the public],” another person writes (Doan et al.,

2012, p. 63).1 People from around the world wanted to know what was unfolding and

where to find the latest information and they were using networked communication

technologies to look for answers.

Yet, what exactly was unfolding was not clear to anyone. While the popular press

around the world covered the disaster through traditional media including television,

print, and radio as well as new media, including online news sites and broadcasts, they

did not offer definitive—nor could they—answers to what was happening at the

Fukushima site. There was also some debate about the accuracy of the coverage.

Experts in nuclear engineering and sciences held public town halls to try to counter

some of the misinformation they saw in popular press accounts of the unfolding

nuclear disaster (Ionescu, 2012). Even with these expert interventions, what exactly

was happening at the Fukushima site remained unclear. Web-based discussions also

contributed to the conversations attempting to sort out the disaster. These

conversations occurred through microblogging sites, blogs and blog networks, and in

private electronic communications, including email. Kelly and Miller (in press) suggest

that this need for information marks an important exigence. But many soon realized

that the lack of information about the disaster was not a question of communication

breakdown between experts, the popular press, and the public. Rather,

communicating what was happening was an impossible task because the exact nature
1In contrast to these at-a-distance accounts, a compelling eyewitness account is offered by an employee
at the Fukushima Daiichi Nuclear Power Station in the March/April 2014 Bulletin of the Atomic Scientists
(see: Fujiyoshi, 2014).
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of the damage was unknown.

In this communicative chaos, a group of concerned global citizens began to organize

and establish a network that would result in a citizen science project known as Safecast.

They too wanted information about the disaster and soon realized that data collection

and aggregation might help answer some of the questions about the unfolding events.

The few who initially established Safecast set to work developing their organization

from their vast social network by employing new media communication technologies,

including email and video chat. Safecast would collect over fifteen million readings in

over 46 countries in the three years following the disaster (Bonner, 2014b). They would

design and develop technologies and methods for collecting radiation measurements,

crowdsourcing funding and expertise, and generating interest in their project. This

effort relied heavily on technological infrastructures made possible by network

technologies—the Internet/web, cellular networks, and GPS.

The work of Safecast is of rhetorical interest because it unfolds a complex case

where scientists and other experts were pulled into an emerging social network

comprised of hackers and other hardware experts, media experts, citizens local to the

Fukushima prefecture, and academic researchers. Division among these groups is not

so clear and the expertise emergent from the social network is unlike that of common

research hubs (university research laboratories, federal response teams, etc.). Indeed,

we could categorize some individuals involved as experts in nuclear science and

engineering and others as experts in hardware development, while non-expert in each

respective category. Others were expert in both categories. Volunteers were experts

and citizens of the prefecture, and some developed expertise in new areas.

Who we characterize as experts and how we characterize them is of rhetorical

interest because the division between “expert” and “lay” has long been established in

3



rhetoric of science and related science studies discourses, but do those

characterizations hold up? Did they ever provide us with a realistic understanding of

the division between audiences or simply perpetuate division among audiences? Has

the role of audience changed as the actors in research have changed; that is, how do we

conceptualize the audience when it is a public participation in scientific research2 that

is the subject of inquiry? Further, have the massive changes brought about by

networked technologies, from the web to GPS, altered the ways in which scientific

research is communicated? For example, Brian Trench (2008) suggests that the Internet

is “turning scientific communication inside out” and, as a result, the boundaries

between internal and external science communication are “eroding.” Yet, Sarah Kaplan

and Joanna Radin (2011) show these boundaries have long been complicated by

“para-scientific genres,” such as trade magazines. These genres’ existence is dependent

upon their association with established scientific media and genres, such as the

scholarly journal and the scientific research article. But these genres reach a wider

audience, including policymakers and others involved in the community, with a

mission of influencing the direction of the discipline or field. Bringing together these

ideas, Carolyn R. Miller and I (forthcoming) extend the notion of parascientific genres

to account for emerging genres of science communication online, suggesting that the

rhetorical work parascientific genres do has been partially moved into more public (or,

external) spheres of scientific discourse to include diverse actors such as those

aforementioned policymakers as well as citizen scientists and other amateurs. Using

our expanded conception of parascientific genres, they can be defined as those genres
2As well, the idea of “public participation” becomes one that requires some parsing as the kind of
participation one might engage proliferate. (Kelty & Panofsky, 2014) provides some account of how
we might begin to parse out what “participation” means, looking specifically at biomedicine, but with
implications for the growing arena of public participation in scientific research.

4



that function alongside traditional genres of science communication in that they

borrow scientific authority and knowledge structures from the realm of science but

operate without the gatekeeping and traditional reporting forms of internal science

communication. In other words, parascientific genres borrow some features from the

internal discourse of science without the whole complex of features upon which the

epistemic authority of science depends. However, these genres, unlike popular science

genres, often forego the rhetorical accommodations outlined by Fahnestock (1986),

such as appealing to “wonder.” Rather, the parascientific genres are concerned with

the construction, collection, arrangement, or application of scientific knowledge in

contexts formally external to, but somehow involved with, the scientific community.

In this study, then, I trace this distinction between expert and public science

communication, looking back to early scientists, amateur scientists, and forward to the

emerging trends in citizen science. Citizen science offers an interesting case because we

find questions about labor forces, negotiation of expertise among professionals,

amateurs, and non-experts as well as questions about top-down institutionalized

scientific research and education and bottom-up or grassroots research driven by

advocacy and stewardship. We further find questions about why scientific research

and spheres of discourse have become bounded. This dissertation explores boundaries

between internal and external science communication and communities to explore the

possibilities for parascientific genres—and looks specifically to citizen science as a site

of inquiry.

Citizen science in its most popular form is the gathering and/or sorting of data by

amateurs. In these cases the citizen scientists are often working with professional

scientists on research projects embedded within the scientific enterprise. These are

sanctioned through systems of credibility and community. While some attention has
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been paid to citizen science, much of it is often devoted to scientist-driven cases where

discursive acts are governed by rhetorics of professionalized science.

Participant-driven citizen science can depart from these conventions and consequently

offer interesting examples of parascientific genres, or genres that demonstrate

characteristics of both internal and external science communication. An exigence for

what would become one important example of participant-driven citizen science, using

parascientific genres, was the need for nuclear radiation measurements in response to

the crisis at Fukushima.

Further, I trace an emerging sphere, both within and beyond citizen science, where

hackers have become involved in scientific research. Emerging along with and within

citizen science is also Do-It-Yourself science, exampled in movements such as

Do-It-Yourself Biology (DIYBio) labs. Motivated by earlier hacker movements and

ethics, such as the cypherpunks (cryptography activists), DIYBio is an important

emerging trend in amateur science. DIYBio labs are popping up around the world and

in them there is an engagement with hacking scientific methods, technologies, and

ideologies. Safecast, with its ties to the Tokyo Hackerspace, participates in a broader

DIY science movement associated with the hackerspace movement. I trace this

phenomenon to the emergence of “hackerspaces.” Hackerspaces provide a shared

space for community members to engage in technological experimentation and

development, as well as scientific and artistic experimentation and development.

While there are numerous kinds of amateur scientific research that might yield

interesting perspectives on how the relationship between expert and public discourses

might be changing, those cases associated with hackerspaces, such as Safecast, provide

a useful theoretical space to untangle the relationships between experts, amateur, and

non-experts (or public communities) through their ideological positions regarding
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access to information, knowledge, and education.

1.1 Safecast’s emergence

Shortly after the news about the earthquake and tsunami broke, three individuals

began an email thread to discuss what was going on in Japan, where to find more

information, and to check on those they care for who might have been affected. This

thread was between Sean Bonner, Joi Ito and Pieter Franken, according to Safecast’s

self-recorded and reported history. Their website offers a detailed account of the

project’s development, which has been widely shared and reported in press coverage

of the group, and serves as an important source for this study. Since I am especially

interested in the genre producer’s perspective, this internalist account provides insight

into the perception of events, the exigence, and execution of a response. Providing a

rhetorical characterization of this group, I use this self-reported history an important

artefact in documenting the internalist history of the group.

The history continues, telling us that as the conversation turned from “confirming

safety of friends and family” to “getting Geiger counters into their [friends and family]

hands” the Safecast project began to take shape (Safecast, n.d.-b, “History”). “My wife

and family were in Japan [...] As news was coming in, I was panicking. Listening to the

press conference and hearing about the explosion at the nuclear power plant, all I

could think about was how our house was 200 kilometers away,” Ito is quoted as

saying about the day of the disaster (Torgovnick May, 2014). The group slowly began

to organize and grow by activating various connections that Bonner, Ito, and Franken

had and those connections then further expanded the range of the network. Experts

were quickly drawn in to support the project development, such as Dan Sythe who
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runs the Geiger counter maker International Medcom (“History” Safecast, n.d.-b).

Email activated this emerging network, but soon Skype provided a platform for a

situation-room-like call where participants could drop in and out of the conversation,

tackle issues, and further organize. While these expert and professional connections

were important to the development of Safecast, there were logistical problems that

these communities could not solve.

The first problem arose when those beginning to organize through the Safecast

network attempted to aggregate radiation reading data. Other groups were attempting

similar efforts and Safecast was soon put in touch with one of these groups. Aaron

Huslage connected Safecast members, via Joi Ito, to Marcelino Alvarez3 who had

started a site called RDTN.org, which aimed to aggregated and mapped published

radiation data (“History” Safecast, n.d.-b). Both of these groups found that the data

they needed was not available. Not only was no data available but, in fact, it did not

exist. The solution to this problem was to collect data themselves. This presented

another problem. The events in Japan had caused a scarcity of available Geiger

counters. With little that professional expert network could do, Sean Bonner made an

important connection that helps to define the shape of Safecast and the novelty of this

enterprise: he contacted connections in a hackerspace.

Through connections in the Tokyo Hackerspace and with the help of hardware

hackers, Safecast began a trajectory to design and built units to collect radiation

measurements. Both the Safecast founders and RDTN founders expressed frustration

with the lack of data and means to collect data, but quickly found solutions to the

problems they faced. Their plan was to build mobile units, collect radiation
3BBC’s Click interviewed Alvarez on April 5th, 2011, and can be accessed as the following address:
http://www.bbc.co.uk/programmes/p00fvkxf#synopsis
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measurements, and publicly share the readings. To secure funding for the efforts, they

used crowdsourced funding opportunities. Launching on April 7, 2011 the Kickstarter

project description reads:

Safecast.org (formerly RDTN.org) is a website whose purpose is to provide

an aggregate feed of nuclear radiation data from governmental,

non-governmental and citizen-scientist sources. Those data will be made

available to everyone, including scientists and nuclear experts who can

provide context for lay people. In the weeks following launch, it has

become evident that there is a need for additional radiation reporting from

the ground in Japan. This Kickstarter4 project will help us purchase up to

600 Geiger Counter devices that will be deployed to Japan. (Alvarez, 2011,

para. 1)

The project was successfully funded and the team began to secure devices and develop

a plan for deployment. Not only would these devices be deployed, but they would also

be incorporated into a sophisticated mobile unit. This work would also lead to the

development of new Geiger counter designs, which would be taken up, manufactured,

and sold by International Medcom.

With over fifteen million readings taken since the March 2011 disaster, Safecast has

amassed an impressive dataset. These data have been aggregated into an open data set

that is licensed under a Creative Commons Zero license. The importance and

implications of the data in particular will be taken up later (in Chapter 7), but it is

worth noting now that the project not only met their goals of providing granular

readings in and around the Fukushima prefecture, but also represents one of the
4Kickstarter is a website that allows projects to seek funding from individual backers through a crowd-
source funding model.
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largest data sets of its kind. While the initial motivation of the project was to take these

readings for the purposes of providing information that might be used to determine

how safe an area is or how contaminated some area is, the focus is now on longer-term

monitoring efforts.

By examining proposals written by Safecast, conference talks delivered by the team,

and their database and associated help documentation, this study will contribute an

account of the strategies employed by Safecast to persuade individuals and agencies to

fund their work and citizen-participants to help them build systems for measuring

radiation data and to help them go out into the field and collect that data. But,

importantly, this also provides a basis for which to undertake a close textual analysis.

As we have seen, the relationship between the text and the context is not only

important in critical approaches, but to the very notion of a critical genre approach.

1.2 Theoretical framework

Understanding the changes in scientific communication can be achieved by looking at

the kinds of communication that are used. For example, scientists have started to

practice what is sometimes called “open science,” where research materials are

provided through an “open” (online) lab notebook, data collections are made

available,5 and some scientists even blog about the research progress. Blogging might

also be used to share original research findings with both a scientific and general

audience. Blog networks run by Scientific American and the Public Library of Science

(PLOS), for example, allow for original research to be shared (typically after
5Data Observation Network for Earth (DataONE) was funded by the NSF to provide a platform for
archiving data resulting from research. Another example is figshare, which allows researchers to share
data and other outputs of their research.
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publication in an academic journal) in a broader community concerned with scientific

topics. In the contemporary media ecology, we see that these somewhat specialized

topics may reach a broader readership through social sharing tools.6 In these spaces,

the once narrow readership of popular science magazines is possibly widened.

Audiences become increasingly difficult to characterize. Kinds of authors become

increasingly diverse as well.

A rhetorical approach to genre is useful because it provides a framework for

understanding the distinctions between expert and public science communication as

defined and delineated by genre producers and users. Rhetorical approaches see genre

as a complex pragmatic concept. Genre describes a kind of textual and metatextual

patterning, a certain recurrent type (Miller, 1984) that shapes a reader or viewer or

listener’s interpretation of an individual text that invokes some genre. For example,

when you read a news article on the BBC website, you bring with you certain kinds of

knowledge about what a news article (and, a BBC news article) looks like and how to

read it. This knowledge includes rules about what is allowed or not allowed and how

to interpret deviations of those rules. The rules, the metatextual cues such as intention,

purpose, and context, are all crucial to understanding the specific text that you are

presented with in the news article. A good example of where failure to acknowledge

these rules and conventions of a genre can lead readers astray is when they read an

article in The Onion, an online satirical news site, and respond with outrage that anyone

could write such preposterous, insensitive, etc., nonsense. Genre helps us uncover

important cultural and social conventions and provides a way to talk about those

conventions.
6A current example of these tools would be Twitter.com, a microblogging platform, which I have consid-
ered elsewhere (see: Kelly, Kittle Autry, & Mehlenbacher, 2014).
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Genres represent agreements about what kinds of “utterances” (Bakhtin, 2004

[1986]), or “communicative actions” (Miller, 1984), are being undertaken and what they

mean, but the agreements and the meanings are relative to a particular community.

Because a genre represents the agreement of a community regarding how particular

utterances should or can be made, and the particular kinds of responses those

utterances invite, they provide insight into certain communally held premises, values,

ideologies, and certain forms of authorization. Put another way, genres are products of

communities that authorize certain kinds of utterances and responses. Accordingly, it

is necessary that these genres be situated within their communities. They describe a

complex of socially informed relationships or patterns that are negotiated with and

between readers, writers, and text (e.g., the scientific research article or proposal). For

example, established genres internal to the scientific community, such as the research

report, the referee’s report, the call for proposals, etc., all make certain kinds of claims.

The same is true for genres that carry scientific information within public communities:

news reports, popular science magazines, science textbooks, and so on. In these

examples, the agreements are relative to the communities in which these genres

circulate as meaningful typified utterances (Miller, 1984; Swales, 1990); as Berkenkotter

and Huckin suggest, “genre conventions signal a discourse community’s norms,

epistemology, ideology, and social ontology” (Berkenkotter & Huckin, 1993, p. 475).

By looking at the strategic and sanctioned moves that are made within a text,

typified actions can be noted and their recurrence documented. Studies such as

Charles Bazerman’s account of the changes in scientific research articles (1988) have

already shown this is an effective approach. Greg Myer’sWriting Biology (1990) has

shown the kinds of community constraints under which these documents are

produced. The genre negotiations exist between writers and audience, author and
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reviewer, and the social norms that have co-evolved between the text and the context

come to constitute the genre space. Looking for the textual markers of the genre, John

Swales (1990) has especially shown the kinds of textual features one might look for in

an analysis. In his Create a Research Space (CARS) model, he identifies several “moves”

that outline certain rhetorical strategies and frequently associated linguistic markers.

We should, Swales model suggests, see that the introduction to an original scientific

research article begins with a general problem that is quickly narrowed. The problem,

the author might tell us, has been addressed, but not sufficiently so. Here is where the

author makes their contribution. These strategies have associated linguistic markers,

notably, the use of “however.” Several studies consider the relationship between the

communities and spheres of discourse that constitute science and citizen science.

However, none yet explore what genre differences might reveal about these two

discourse spaces. These distinctions may tell us something about genre change in new

media environments.

A rhetorical characterization of parascientific genres requires some account of the

contexts in which these genres seem to emerge and are then negotiated and employed.

Rhetorical genre theory is especially helpful in this area and will help to structure the

initial characterizations of parascientific genres. Focus on context in the rhetorical

tradition is well-established, as (Hyland, 2002) reminds us, and tends to be concerned

with descriptive work to uncover the values and ideologies of a community. This is

work I will undertake in the first few chapters, but I also move toward more of a

text-analytic approach that Hyland (2002) attributes to the Systemic Functional

Linguistics (SFL) school of genre theory. For example, Swales becomes representative

of this approach with this concern for descriptive work highlighting sequential “moves”

in genres. Thus, patterns of argument should be identifiable within specific fields of
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scientific research. How much, if any, of these patterns are carried across genre

contexts tells us something about the ways individual texts represent and inform

genres as well as how emerging genres are informed by established genres. It can also

tell us something about the way field-dependence in genres and genre ecologies

function. For example, someone writing a funding proposal to collect radiation data

will have presumably read something about doing this scientific work. Metaphors and

other stylistic features will also be explored, indeed the whole stylistic mode of the

discipline will be at work in each text across genre contexts, and thus we might see

some strategies that are genre-specific.

Adopting the term “parascientific” from Kaplan and Radin (2011), the notion of

parascientific forwards a conception of genres “alongside” scientific genres. These

genres or proto-genres of scientific discourse are, if they exist at all, in early stages of

development and might be difficult to characterize, but the importance of exploring

them now is that they offer insight into genre emergence and change. Specifically, they

are interesting sites to examine genre change because they are good examples of an

individual taking, perhaps transferring, genre characteristics from one domain to

another. As well, because they are not deeply embedded within the scientific

community, ignoring conventions and providing alternatives still gets the work of

research, data collection, garnering support, etc. done. Safecast provides a useful case

study because of the variety of genres employed and their unusual composition of

actors. If there is genre change or emergence occurring that can be characterized, I

believe there is good evidence that it might be found in this project. This is for several

reasons, including the fact that Safecast’s efforts began with grassroots momentum

(therefore not simply an extension of “big science”), Safecast has involved and

consulted with experts in a variety of fields (including intensive collaboration with the
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MIT Media Lab), and Safecast is a sustained effort (even being recognized in Scientific

American’s database of citizen science projects). In addition to the changing actors,

context, and goals of Safecast’s efforts, there is something about the enterprise that is

distinctly situated within a scientific context. With the hypothesis that some features of

the context borrow from scientific interests, and that some of the textual features do as

well, I look to the study of rhetorical style in science to help identify patterns that

might indicate some transfer of basic logics or reasoning across contexts, thereby

helping to sketch out a description of the science in citizen science.

Motivating this study are five primary questions:

I Is there some evidence of “erosion” of boundaries between expert and non-expert

and even amateur spheres of discourse? Does an examination of genres in citizen

science projects illustrate any of this purported “erosion” of boundaries?

II Does Trench’s provocation that the Internet/web specifically has had a profound

influence on the boundaries between internal and external science communication

hold up when we look to the kinds of rhetorical work done in citizen science

projects? What are other confounding factors?

III Looking specifically at hacker-citizen scientists (Chapter 3) can we identify some

genres that might be characterized as “parascientific”—in (Kelly & Miller, in press)

we seemed to find some provisional justification for this line of inquiry—and how

can we theorize and characterize (Chapter 4 and following chapters, respectively)

these genres?

IV If we look to similar genres across expert and non-expert or amateur spheres of

discourse (Chapter 5–7), do we see similar strategies in these scientific and
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parascientific genres? Further, can we uncover some lines of argument, through

metaphors and other stylistic features, across these genre contexts? If present, do

these lines of argument reflect genre structures or independent structures that

might be attributed to the subject-matter (field/discipline)?

V What does the purported “erosion” of boundaries between expert and public

spheres of scientific discourse tell us about genre change? Can we see material

evidence of this change in particular genre exemplars (e.g., Safecast’s successful

Kickstarter proposals)? Are we seeing the emergence of new genres (particularly

on the web) in an old domain (parascientific)?

These questions frame the thinking about each chapter and help direct the many

questions and issues raised by this study of Safecast. Each question also helps relate

the chapters to one another. But each chapter also offers detailed and complex accounts

that expand beyond these questions.

1.3 Approach and limitations

Because I have previously been involved with hacker communities, this study aims to

balance my own participant experiences with internalist histories and textual sources.

This mixed methodological approach is, I believe, both a limitation and strength of this

study. My experience allowed me access into hacker communities, and hacker’s lives,

from all around the globe. In Canada and the United States I made many friends and

contacts through “2600 meetings” and conferences. In England I met many more

people at the London 2600 meeting and in Germany a wide range of individuals from

across Europe who made every effort to ensure participants were treated respectfully

16



and able to thrive in a productive learning environment. Of course, these communities

are imperfect, but my experience in all these places, across so many years, and with so

many different people brings me to this study free of the popular conceptions of

hackers as a homogenous, and often malicious, community. The orientation I bring is

one that sees the vast majority of these individuals as bright and enthusiastic people

working to make better worlds and challenge authoritarian and other oppressive

practices. Despite my bias, or perhaps in spite of it, my experience as a participant is

rather a disclosure I wish to make than something I see as a limitation.

There are, however, limitations to this study. For one, my case study is limited to

one group of individuals engaging in what I describe as scientific practices. Given the

theoretical complexity of this study, which aims to put rhetorical genre theory into

conversation with the study of rhetorical style in the context of science studies to

explore communication change in new media environments, I had to engage in some

boundary work of my own. My sample size is where I made that concession. Looking

at a particular case and a few texts allowed me to closely examine the context and texts.

Doing such close reading provides a way to begin characterizing the wide variety of

contexts and genres that might influence these proposed parascientific genres. From

that point a larger scale examination of a collection of texts can provide further

refinement in characterizing the genres.

There is, however, another limitation uncovered in looking at one case, at least in

this particular case. Because this study began to explore Safecast shortly after the

group was established, the analysis provided here focuses on that early work of

Safecast. This is a limitation because it shows an early glimpse of what we might call

the research process. Since there was no established project or group doing the work

that Safecast would undertake, they were required to established the entire research
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agenda, if you will, and secure funding and resources to undertake the project. As well,

the group needed to develop methods and tools for their work. Early texts employed

by Safecast, such as their Kickstarter proposals and conference talks, then serve early

research process functions. The database serves a later function, but still represents a

relatively early phase in the project’s research efforts. This early glimpse of Safecast’s

work then fails to represent that work that we might more comfortably describe as

“scientific research,” the reporting of results. While the reporting of results is crucial to

the enterprise of science, so too are the behind-the-scenes to establish programs and

resources to begin a project that will indeed have results to report. As I will gesture to

in the conclusion, Safecast indeed has results, and the way they report them is highly

interesting to the question of parascientific genres; first, establishing some of the

research process genres is important and, like traditional science, we will see these

research process genres can represent a complex range of genres.

As well, this is a very specific kind of scientific work that Safecast is engaged in, one

that began as crisis response, and that differs significantly from other kinds of scientific

work going on in hackerspaces and DIYBio labs. That being so, this is indeed a

dissertation driven by humanistic inquiry and not designed to provide a definitive or

comprehensive narrative for how hackerspaces and DIYBio labs etc. are evolving. Nor

does it makes such overtures for the case of parascientific genres, the case of

communication change, or even for the rhetorical theories it engages.

Perhaps the greatest limitation was my inability to visit the Tokyo Hackerspace and

participate in on-the-ground work in Japan.7 While this is a significant limitation, I was

able to conduct interviews with Safecast members, and while these have not been

included in this study (because the questions address somewhat different issues), those
7The original study design did indeed call for this work.
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interviews were very useful for contextualizing the narrative.8 Certainly visiting the

site would have expanded my understanding of the training component of Safecast’s

work. Training to use specialized devices and use sound scientific methods is very

important in making the case for this kind of work as scientific work. Indeed, the

“professionalization” and training of research scientists is an enormous site of study for

how scientists obtain their expertise and it would be interesting to compare such

formal approaches with alternative approaches offered by Safecast. While the bulk of

this study focuses on parascientific genres or proto-genres to explore how science

communication may be changing, there is certainly a rich site to further examine such

provocations in participatory ethnographic approaches.

The whole question of parascientific genres is rather a question of perspective than

categorization. Safecast members have described the work they are doing as scientific

work, and they purport to hold technoscientific values and standards, and so this study

examines their discursive traces in relation to technoscientific genres, including the

research proposal, conference presentation, and database. But there are other

antecedent genres at work, and some of those may very well have influenced the genre

structures of the following textual examples more than scientific genres have. It is

likely that genres such as the business plan, for example, have had some influence on

crowdfunding proposals, and indeed we will see the literature on research and

foundational proposals suggests uptake of promotional strategies have taken hold in

academia and science, imported from other domains. Untangling the influences of

different discourse communities is the project I am beginning to undertake with this

work and have chosen to begin with some of the discourse communities cited as

influences, either through explicit acknowledgement or by implicit inclusion. Though
8North Carolina State University IRB approval was obtained for these interviews.
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the focus of this study will remain on scientific genres, genre influence from other

domains is gestured toward. For example, the genre of the hacker conference

presentation, and antecedent to that early personal computer trade-show genres, and

also entrepreneurial or other business-oriented genres through the transfer of

promotional strategies into academia and science, as noted above.

Given the focus on genres it is worth noting the way that I approach the study of

genre. While I will provide a detailed account of genre in Chapter 4, it is worth

describing the overall approach. Genre is a socially negotiated and defined idea, in my

articulation, following the rhetorical tradition. For this reason I spend a considerable

time contextualizing the sites where I believe genres may be at work. Chapter 2 and

Chapter 3 do much of this contextualizing. Chapter 4 provides a detailed theoretical

account of genres as social. Chapters 5-7 offer analysis based on this work, but employ

a specific method of genre analysis in identification of moves in the text. My efforts to

identify moves in a text can, at times, draw us back to the text as object of analysis

rather than genre as subject of consideration. This is a disadvantage of move analysis

in a case study situation, but if we are mindful that these specific texts serve to help

build an understanding of what is recurrent across types the approach is useful

because we are able to identify specific recurrent strategies. The next section elaborates

on the structure of these chapters I have mentioned, but it is important to acknowledge

the way in which this structure works to articulate different aspects kinds of science

communication we are seeing emerge that this study aims characterize.
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1.4 Preview of chapters

To summarize the project, I take Safecast as a case study to suggest that boundaries

between expert and public spheres of science communication are eroding. Securing

funding and support for Safecast’s work––collecting radiation readings––relied on the

use of “parascientific genres.” I suggest that emerging “parascientific” genres––genres

alongside traditional scientific genres––demonstrate features characteristic of both

expert and public scientific communication. To better understand this phenomenon, I

employ rhetorical genre theory and stylistic analysis in a comparative analysis. I

compare traditional scientific genres (grant proposals, conference talks, scientific

databases) to what I believe are parascientific genres. From Safecast I analyze their

Kickstarter funding proposals, conference talks, and database. This study explores

both questions of expertise (who has it, who can get it, and who can claim it) as well as

questions about the changing landscape of science communication. These two issues, I

suggest, are deeply related. Looking to a citizen group that purports to be engaging in

scientific research allows me to explore the kind of discursive acts they are engaging in

and the kinds of strategies they are using. Since texts are situated, I explore where

these specific texts may fit within the larger rhetorical structure of genres. While the

texts appear to be engaging in new strategies and activities, there are also likely

drawing from antecedent forms.

Each of the following chapters will examine threads that tie together the story of

Safecast and their discursive work. Chapter Two and Chapter Three act as

complementary contextualizing discussions. First, Chapter Two looks to the growing

interest and investment in citizen science, a practice that includes amateur or

non-expert public participants in scientific research. Safecast’s collection of radiation
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data in the Fukushima Prefecture and beyond can be described as a citizen science

initiative, as their inclusion in Scientific American’s citizen science project database

suggests.9 Chapter Three then looks to another sphere where amateur and non-expert

involvement in scientific research is being carried out: hackerspaces. Informed by a

significant Do-It-Yourself (DIY) biology movement, and with self-proclaimed roots in

the cypherpunk tradition, the connection between citizen science, public participation

in science, and DIYBio has already been established and discussed elsewhere (Delfanti,

2013; Wohlsen, 2011). But the chapter aims especially to contextualize the importance

of physical spaces, technological resources, and educational resources that make

participation in scientific research possible and of interest to these communities.

Safecast’s roots in the Tokyo Hackerspace extend previous discussions about grassroots

scientific research. The contextualizing chapters provide both historical and cultural

context, and also rhetorical accounts of the activities in these spheres.

Yet, boundary work does not account for much of the rhetorical motivation, which I

suggest in Chapter 4 is partially compelled by antecedent genres and particular lines of

reasoning. Chapter 4, then, examines the role of rhetorical genre in shaping these

discourses, looking for patterning adopted from one sphere into another, to better

understand the strategies and motivations of rhetorical actors in both the role of

professional scientist and as amateur or non-expert. Chapters 5 through 7 offer

analyses of several artifacts. Chapter 5 is a study of funding proposals posted to the

crowdfunding website Kickstarter. In this chapter, the theoretical approach developed

in Chapter 4 is employed after briefly contextualizing crowdsourced funding in

scientific research and traditional approaches to secure funding, such as grant
9See: Scientific American online for the complete project list: http://www.scientificamerican.com/citizen-
science/
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proposals to federal granting agencies.

Chapter 2, “Rhetoric of Public Participation in Scientific Research,” traces the short

history of citizen science projects to the recently emerging participation of citizens in

big science efforts. As scientific work moves toward integration with policy and social

science (evidenced by the United States’ Office of Science and Technology Policy,

National Science Foundation’s Science, Technology, and Society program and their

Integrative Graduate Education and Research Traineeship programs, as well as the

EU’s Framework Programmes), it is certainly worth considering what citizen scientists,

hacker-scientists, and other public participants in scientific research might teach

institutionally-driven science about these complex problems as well as asking how

institutionally-driven science can help ensure high quality scientific research methods

and practices in public participation in scientific research. But where does “citizen

science” fit within the methodological landscape of scientific research and how do

citizen scientists strategically write into, around, and beyond sanctioned scientific

genres to get the research work of citizen science projects done? With its origins in the

20th century, citizen science has long been a method of citizen participation in

scientific efforts, but with the rise of digitally-networked technologies, in particular the

Internet and also cellular networks, citizen science has grown rapidly. The increasing

need for data collection and the aggregation of massive datasets has also necessitated

the expansion of on-the-ground efforts. Citizen scientists, sometimes filling the role of

technicians and sometimes researchers, now represent a growing and increasingly

diverse group of individuals participating in scientific research. Not only do these

individuals have access to powerful data collection and analysis tools, but they are

often able to mobilize quickly and form groups strategically to respond to volatile

events that are unfolding rapidly. This chapter traces out non-expert involvement in
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scientific research under the banner of “citizen science” and then turns to a specific site

of citizen science research: involvement by hacker communities. In exploring the

history and development of “citizen science,” I will describe some of the general trends

in efforts falling under this banner, for example, the tendency for projects to be

coordinated by scientists with particular, established data-collection methods, large

monitoring projects, and the associated genres that citizen scientists contribute to or

participate in these “traditional” citizen science projects.

Chapter 3, “Hackers, Hackerspaces, and Hacking Science,” describes important

terms used throughout the remainder of this study: hacker and hackerspaces,

especially. First the word “hacker” will be discussed to provide a better sense of the

subject position that is described, both in terms of the popular media’s portrayal and in

community-based self-identification, to better understand the hacker community.

After outlining some characteristics of a hacker, the development of hackerspaces is

traced through textual sources, including internalist histories, and a limited number of

academic studies, and this provides some important context for the do-it-yourself,

bottom-up, citizen science research I suggest that Safecast conducts. After definitional

work, the chapter then focuses on the development of hacker communities to better

understand the newly emerging tradition of hackerspaces. Understanding these

communities provides some account of the rhetorical work done to create certain

subjects, subject positions, and boundaries around those positions when considering

matters of expertise and professionalization. Hackerspaces are especially important to

the study of Safecast because much of the technical work resulting in Safecast’s global

sensor network took place in hackerspaces, especially the Tokyo Hackerspace and the

Los Angeles-based Crash Space. This chapter will also look especially to hackerspaces

engaged in scientific hacking by building alternatives to expensive scientific
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technologies, and also examines the ways in which these spaces are affecting scientific

research and writing. Hackers, technophiles, are increasingly involved in scientific

research agendas and projects that require advanced scientific understanding. Given

the massive influence these communities have had on the technical landscape of the

Internet, we might reason that their interest in scientific research may have interesting

outcomes. Indeed, the influence of hacker communities and ethics is already playing

out in the “open access” movements sweeping the academic publishing world. With

this import of open ethics already reaching a critical mass, where giant publishers such

as the Public Library of Science have been established and are driving changes in

scientific publishing especially, we might miss smaller movements. The hackerspace

movement reminds us of another import into academia and that is makerspaces, which

are increasingly popping up in some variety on university campuses across the nation,

including North Carolina State University’s own Hunt Library Makerspace. Why

should this fringe community have such influence on established institutions such as

academia and scientific research? This chapter will show a complex relationship

between the two communities and the complex rhetorics of stabilization and resistance

that exist in hacker communities, academia, and scientific research—reminiscent of

Kuhn’s essential tension. With the particular shape of citizen science from hackers,

hacker collectives, and hacker networks sketched out, the next chapter then focuses the

theoretical approach I have developed. Further, this discussion helps to challenge the

tendency to over-ascribe the role of technological change in shaping communicative

interactions and spheres of discourse. Looking beyond Safecast to other scientific

hacking, including DIYBio, the chapter outlines some of the conversations that suggest

further complications in distinguishing between expert and amateurs as publics

continue to engage scientific research.
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Chapter 4, “Rhetorical Patterns: Establishing Links Between Genre and Style,”

continues to lay the groundwork for a rhetorical understanding of scientific genres and

the genres of science might be a category ready for swift expansion. Theoretically this

discussion is grounded in genre studies, specifically rhetorical genre studies. This

discussion helps to frame the large issues of genre with which I am concerned. In later

chapters I will pick up a particular strategy of genre analysis, namely move analysis,

which tends to focus someone more closely on textual features. However, even move

analysis is ground in a larger constructivist understanding of genre. It is worth

considering the larger theoretical framework of genre studies I am working in,

however, to remain mindful of the ways we imagine specific texts and genres

interacting and where we locate genres. As well, this chapter works to explore the

distinction between internal or expert and external or non-expert communities and

spheres of discourse, and outlining the history of such thinking in rhetorical accounts

of scientific genres, themes that characterize boundaries between communities and

spheres of discourse are described. Here I make the central connection between genres

as conceptualized through rhetorical genre studies and work accomplished by

rhetorical style. To make this connection, I investigate how the official or regulated

genres of science might relate to what I have characterized as parascientific genres. I do

this by employing stylistic analysis in an effort to support the genre analysis. This

theoretical work provides some tools for analysis, but the primary focus in chapters

that follow is a genre-based analysis.

Chapter 5, “Funding Science through Crowdsourcing,” uses the theoretical

framework developed in the previous chapter to examine project-funding proposals

from Safecast. In this chapter, I examine the Kickstarter project-funding an application

that Safecast used to generate initial capital for the project. As scientific projects rely on
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funding, often examined through the formalized and sanctioned genre of the grant

proposal, the funding for an initiative requires certain rhetorical moves. However, my

initial reading suggests there are some differences between the two genres that mark

Kickstarter projects as distinctly “parascientific” in this case, and these patterns extend

beyond the rhetorically obvious distinction of “reviewers” (the crowd-sourced from

the public versus professionally reviewed funding projects for Safecast and traditional

scientific efforts, respectively). Despite these differences, there are likely underlying

characteristics, appeals to the scientific soundness of a project and the results it will

achieve, that the two genres have in common. Here the Kickstarter funding effort for

Safecast is distinguished from, say, a project to make toques fitted with kitten ears. The

chapter, then, aims to investigate the relationship between established or what we

might call “traditional” scientific proposals and other kinds of proposals to help

understand where science-focused Kickstarter proposals might fit within this overall

category of “funding proposal.”

Chapter 6, “Conference Talks,” looks to the presentations Safecast has given at four

different conferences. As a point of comparison, I look to accounts of this genre in

academia. In doing so I am able to develop a constellation of rhetorical moves that are

often associated with the conference presentation. While little rhetorical work has been

undertaken to study this genre, there is a significant area of research that has

developed and continues to develop in other traditions of genre. Using this work and

employing methods of discourse analysis to the sample texts the chapter begins to

sketch out what moves may be made in a parascientific genre. But this chapter also

examines the antecedent role of the hacker conference talk and its intersection with

professional IT conferences. This is an important chapter because it helps to undermine

simplistic attribution of genre change to web technologies alone. Instead, it suggests
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there are complex antecedent genres, communities, and practices that shape discursive

spheres. This chapters draws from genre research across several areas, but brings

together these studies of the conference presentation to offer a model for move analysis.

Chapter 7, “The Rhetorical Structure of Databases,” turns to the project description

and blog posts on Safecast.org to help further contextualize what I will argue is their

most important genre: their database. In Kelly and Miller (in press), we consider how a

database might feature elements of genre. In this chapter I expand our discussion to

first ask how a database can be characterized as rhetorical in nature. After making

some case for the rhetorical nature of the data, I suggest that the structuring necessary

to create a database requires rhetorical negotiation. To accomplish this, I will take a

closer look at the data construction in the database to help consider how we might

characterize databases as genres, and the questions such a characterization raise about

the meaning of “recurrent.” If databases are genres, there are serious implications for

how we think about genre stabilization, change, and the relationship between medium

and genre. To help understand where a database is situated within the larger ecology

of genres, or systems of genres, on the Safecast website. I situate the database within

the “help” documentation. The help documentation here is the API documentation

and web pages explaining the project’s history, data collection methods, and the

innovations in technology and method that Safecast uses. I analyze all of the help

documentation to contextualize the database, which I then examine for strategy in the

structure. This chapter then contributes to discussions about genre theory and genre

change in new media environments, to rhetorical studies of technology (particularly as

distinct from science), and a way to further conceptualize and characterize what

“digital rhetoric” means.

Chapter 8, “Recurrence: Safecast Takes to the Air,” continues the study of Safecast
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by looking to their next project, air quality monitoring. In contrast to many grass-roots

citizen science projects involved in air quality monitoring, the purpose of Safecast’s

project is to provide a baseline, not any particular data for pollutants in any particular

region. I will also pull together the preceding chapters to suggest certain lines of

argument I have opened up are useful to explore in rhetorical studies of science,

technology, and environment. Further, I suggest that the study has demonstrated some

interesting applications of genre theory as well as lines for further inquiry. Finally, I

suggest that there is a growing space for rhetorical studies of science and technology in

other areas of science studies as we move into discussions of communication

technologies, bounded spheres of discourses, and resistance of those spheres.
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Chapter 2

Rhetoric of Public Participation in Scientific Research

The driving motives of science—rationality, skepticism, and the desire to
know—are not the exclusive property of the scientist; they are fundamental
qualities of the human creature that happen to be featured in the scientific
mindscape.

— Thomas Lessl The Priestly Voice, p. 195.

In the last chapter, we established that the exigence for this study is to better

understand the purported erosion of boundaries between experts and non-experts in

scientific spheres of communication. Such a proposition assumes that sanctioning of

scientific expertise is managed by certain rhetorical efforts, including characterizations

of expertise, credibility, as well as gaining status as an insider in a community of

practice. Rhetorical efforts to maintain boundaries between scientist and non-scientist,

and around scientific research, suggest that scientific communities are well-established

and highly-regulated spheres of practice and discourse. Regulation serves not only to
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exclude, but also to ensure that the community has a common discursive plane on

which members might share information and generate knowledge. One way to explore

the purported boundaries and boundary work is to identify specific kinds of text that

are used within regulated (or, what I’ll often refer to as “traditional”) scientific

communities and in communities on the periphery—and, indeed, there are those on

the periphery who would like to participate in scientific research efforts.

We have seen, especially since the turn of the 20th century, that creating highly

regulated spheres of discourse in the sciences has provided a powerful system for

generating human knowledge. But as scientific research and ethics move into more

public spheres of discourse, it is unsurprising that non-experts begin to take greater

interest. There are many ways that non-professional scientists can participate in

scientific research and this chapter looks to those participants who do such work.

These individuals are often called “citizen scientists.” Citizen science is an important

concept when looking for erosion of boundaries between internal and external spheres

of scientific discourse because it provides space where professional scientists and

amateurs and non-experts contribute to both internal and external genres of science

communication. Indeed, both groups are contributing to both genres, but more

importantly, there appears to be some cross pollination among genres as scientists

write internal genres for a wider audience of novices and novices learn to write into

internal genres. For example, scientists must write documentation that might have

once been used only by field researchers or technicians for much broader audiences. At

the same time, some citizen scientists are contributing to original scientific research

papers. This study is concerned with these matters, but especially concerned with

characterizing the rhetorical work being done by citizen scientists outside the

traditional scientific genres, especially in any new genres that may be emerging at the
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eroding border between science and non-science as non-scientists begin to engage in

scientific work. Uncovering what appear to be emerging “parascientific” genres is

important because they are more contested sites of genre negotiation and might reveal

something of the “erosion” that (Trench, 2008) suggests. Following this rationale, I will

examine what might be characterized as parascientific genres, including open data sets

and alternative funding proposals, that seems to be relatively new genres with varying

degrees of stabilization.

Since Safecast’s work coincides with a much larger trend of increasing public

participation in scientific research, through citizen science especially, it offers a useful

example to critically examine the rhetorical character of this trend. Increased

participation raises important questions. Such questions include how expertise is

obtained, measured, and employed in research. Further questions raised include how

attribution models will work. Authorship, for example, is enormously important in

peer-reviewed scientific work because it provides a kind of credentialing system that,

in turn, provides authority to a scientist through credibility and recognition among

peers. At the same time, citizen scientists should be credited for their contributions to

scientific research, particularly if their work has shaped the research agenda and has

not merely been relegated to data collection. Finally, the role of research and the role of

public education can become conflated in citizen science and sorting out the purpose

of a project is particularly useful as we engage questions of expertise. That is, is the

primary role of citizen science projects to contribute to scientific research or to educate

the public about scientific methods and processes? The growing research literature on

public participation in scientific research may help us better answer some of these

questions. All of these questions are also applicable to the Safecast project.

Safecast resists some of the rhetorical boundaries that work to keep citizen science
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research the qualified or subordinated research, the kind of research subordinated by

an adjective. In this way, Safecast provides important examples and reminders that

citizen science as we know it today is in its infancy and its character is shaped not only

by the rhetorical work of scientists, but by the rhetorical work of amateurs. This

narrative certainly has a precedent with computer enthusiasts in the 1970s through

1980s and on with the rise of hacker movements. Not only do hacker movements

provide us with a precedent, they intersect with citizen science through Safecast’s

network of actors. We will take up this thread later and move specifically into a

rhetorical characterization of the hacker connection in Chapter 3. This will be an

especially important connection to make when considering the importance of digital

network technologies, especially the web, in revitalizing citizen science. Indeed, it is

highly important because it provides not only an illustration of how digital network

technologies of GPS, cellular networks, and the web provide important infrastructure,

but also an important reminder that it is motivated human action that shapes the

technological use and even the technology itself. De-centering the web and other

digital network technologies serves to broaden our view to include critical issues of

ideology, power, motivation, and so on accomplished by rhetorical efforts for

humanistic values. This chapter, then, aims to address two of the primary questions in

this study:

I Is there some evidence of “erosion” of boundaries between expert and non-expert

and even amateur spheres of discourse? Does an examination of genres in citizen

science projects illustrate any of this purported erosion of boundaries?

II Does Trench’s provocation that the Internet/web specifically has had a profound

influence on the boundaries between internal and external science communication
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hold up when we look to the kinds of rhetorical work done in citizen science

projects? What are other confounding factors?

The first question is addressed by exploring where boundaries have been established,

and how they came about, and also how genres of communication evolved along with

and helped to build these boundaries. Then, looking to recent work in citizen science

and related public participation in scientific research, I ask if there is some evidence

there is an erosion of boundaries between expert and non-expert spheres of discourse

by way of these amateur domains. Finally I explore how much influence the

Internet/web has had and what other constraints have shaped the rhetorical

negotiations between experts and non-experts interested in scientific research.

2.1 Expert discourse

Professionalized science is a relatively new invention, one that the Western tradition

established within the last couple of centuries. Before that we had something we might

today call amateurs. By standardizing a set of practices and conventionalizing certain

models of training, the division between scientific experts and amateurs was

formulated, and for some time, amateurs represented a small and obscure group that

offered little disruption to this division. Certainly this effort to professionalize science

and create a class of experts was one useful response to increasingly specialized areas

of research and has been very successful, with enormous benefits to many people. This

work interested and influenced science studies scholars and they picked up and

perpetuated (and, admittedly, occasionally problematized) the distinction between

experts and everyone else.

In science studies, scientific communication has typically been divided between
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“expert” and “public” genres. Scientific research articles, lab reports, grant proposals

and so on represent the kinds of communication that scientists are engaged in

producing and sharing. Popular science articles and books and television programs are

the kinds of science communication that are created for the public. Scientific

communication is either for scientific research and supporting research, or scientific

communication is for public education or entertainment, in these accounts. Much of

this division appears to result from the preoccupation with disciplinary knowledge.

Thomas Kuhn, for example, in his 1962 Structure of Scientific Revolutions, outlined a

program of study that understood scientific knowledge to be highly situated and

sanctioned by particular communities of practice. These communities participated in

the enterprise to study the world and come to understand natural phenomenon but, in

doing so, made decisions about the focus of study, the questions that would be asked,

and how those questions could be answered. All of this was situated within specific

paradigms, or conventionalized and accepted understanding of the world and that

limited the range of questions we can ask, or even imagine (Kuhn, 1970 [1962]). The

distinction between internal and external science communication has persisted in the

research with some interested in the internal workings of scientific communication

(Harris, 1991; Ceccarelli, 2001; Gross, Harmon, & Reidy, 2002) and those interested in

the external workings of scientific communication (Fahnestock, 1986; Bucchi, 2008;

Brossard, 2009; Condit, 2012). The intersection between these two spheres of discourse

has been of some interest to researchers (for example, Taylor, 1991; Gieryn, 1999), but

these too presume some distinction between the spheres of discourse. While the

distinction between the internal, expert writing of scientists for scientists, and the

external, popular writing of scientists for a general audience is well-established when

we talk about kinds of science communication, there are many other kinds of
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documents that blur these boundaries.

Characterizing expert discourse has preoccupied rhetoricians since antiquity.

Indeed, we might say that the expert execution of discourse within a specific situation

was the goal of rhetorical training. Rhetoricians were not so preoccupied with the

theatrical efforts of the stage—though masters of rhetoric, those giant poets and

playwrights of antiquity were—but with the rhetorical acts performed in and for the

courts and the political arena. Unsurprisingly, downstream rhetoricians still concern

themselves with expert and expertly executed discourses. At the most general level,

Communication departments examine masterfully written political speeches and

English departments model good academic writing. In the former case, we might

examine G.W. Bush II’s 9/11 Address to the Nation as an example of a public speech

and ask whether it was “expertly executed.” At the same time, we might also examine

the speech and its consequences for international relations, the political moment it

helps to create, and ultimately its relationship to ongoing war activities. While the

speech is public, and perhaps expertly executed for the particular moment to which it

responded, the “expert” domains of political, military, and even economic spheres are

all implicated. This is not unlike the ancient forms of rhetoric, which certainly had a

public audience in mind, but also expert audiences in political and legal spheres.

These, the masterful or exemplary speeches and kinds of writing used by the elite, are

important sites of study in rhetoric. The tradition is deeply grounded in pedagogical

interests and the training of the next generation of leaders, experts, and the elite. Yet,

rhetorical training also provides a vehicle for escaping conventional perpetuation of

power. As well, recent and important pedagogical accounts venture into the ways that

rhetorical training serves to partially subvert power by revealing the tools of elite

discourse spheres (see, for example Lillis, 2001). To achieve any of these effects we
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must have some sense of experts and the kinds of discourse they generate and the

kinds of discourses in which they participate.

First, we need to elaborate on our notions of expertise. One way to think of expert

discourse is to consider who is an expert. In the sciences, experts are typically scientists

who have been recognized as such by their peers, professional accrediting institutions,

and by their contributions to the research community. Scientists write documents to

communicate the findings of their research to other scientists and members of the

scientific community (technicians, skilled laboratory staff, and the like). They do this

by writing original research articles, grants, grant reports, scientific/technical reports,

working papers, books and book chapters, and conference papers. While these

contributions are highly valued and essential for establishing oneself as an expert,

status as an expert can be broadened by writing into less specialized and more public

venues as well. Scientists may also write into genres that might be described as “trade”

publications, where opinion pieces and editorials are published. There are also

publications that bridge the many subspecialties in a field, where the researchers may

not be expert in a given specialization, but are working within the field (e.g., a

molecular biologist could read the work of an evolutionary biologist and still be said to

have some expertise). Textbooks for undergraduate and graduate students are yet

another kind of writing many experts will undertake. They may write patents that will

be reviewed by legal experts or reports for courts. Other kinds of documents written by

scientist-experts are those that are written for general or public audiences. Documents

written for general audiences include various kinds of science popularization, such as

books, television programs, podcasts, blogs, and specialized magazines.

In addition to scientists, there are writers who specialize in scientific writing.

Experts in their own right, these writers could write internal documentation, such as
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material data safety sheets, grants, and other kinds of internal documentation

necessary for the day-to-day workings of a research laboratory. They might also write

documentation for the public, including information about specific materials produced

in a lab or even medications. Finally, a significant contingent of “science writers”

describes those who write for journalistic genres, explaining scientific research,

findings, and concepts to a general audience. Many of these writers have taken up the

affordances of web technologies and now blog, for example, their work, in addition to

writing for more public venues.

Yet another kind of writer to consider is the amateur scientist and amateur science

writer. Such writers may be citizens with an interest in botany, stargazing, or bird

watching. Others may be general staff writers for newspapers and, although they are

not professional science writers, might cover a scientific topic here and there. Of

particular interest here is another group of amateur writers who might qualify as

citizen scientists. Similar to our amateur bird watchers and stargazers, they might be

considered non-expert, but contribute to scientific research. Documentation might

include field report-like notes or observations. Citizen scientists involved in grassroots

efforts might make public statements, describe their data-collection methods, or even

publish their findings.

The terms expert, expertise, non-expert, and amateurs are all important to the

questions this study asks primarily because they participate in much of the boundary

work distinguishing scientific and popular scientific spheres of discourse. I will use

“expert” to refer to those who have been trained, professionalized, and acknowledged

as credible in their areas of scientific research. At times I will clarify and remind that

“expert” also encompasses a range of expertise in methodological and technological

practices that make scientific research possible, particularly when exploring
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phenomenon that are otherwise undetectable by human sensory capacities.

Non-expert refers to someone who has little-to-no training in an area, but are somehow

invested in the research, whether as a volunteer collecting data or someone attempting

to interpret results. Such an individual might achieve amateur status over time, by

demonstrating their mastery of a subject area, such as Sean Bonner and other members

of Safecast have by working with research scientists and other credible members of the

nuclear science and engineering field. Amateur feels somewhat uncomfortable, but for

lack of a better term it is employed. That being so, I wish to align the use of amateur

here with the definition simply as nonprofessional (it is not someone’s profession) and

not a pejorative sense of in-expert.

These terms become destabilizing as citizen science raises questions about who gets

to be an expert and how an expert obtains such status. Taking up these matters is

important to the study of Safecast because their work does not clearly fall into what we

might think of as professional scientific research, but their ability to gain expertise,

develop a professional network of various kinds of experts, and their success suggests

the boundaries between professional scientists and amateurs results from the

configurations of discourse communities and spheres of discourse than representative

of skills, proficiency, or some other matter of training. We begin then with the premise

that one negotiates and demonstrates their expertise through participation in a certain

discourse community and that their expert execution of discourse in that community is

part of how their status as expert is established and sanctioned.
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2.2 Amateur scientists and scientific genres

Being a rhetorician, and a rhetorician interested in science, it should be unsurprising

that the first two sources I consulted when thinking through the question for which

this section is titled were Aristotle and Kuhn, and the latter pointed me back to the

former. Aristotle’s thinking ranged far and wide outside of rhetoric, as those with even

the vaguest sense of his work’s significance for downstream thinkers in Western

civilization ought to know. From philosophy of nature, to metaphysics, to logic and

rhetoric, Aristotle thought broadly about ways of knowing and how those relate to one

another. It was Aristotle’s account in Physics, his work in the sciences, that brought

Kuhn to thinking about how it was that a great thinker could be so wrong. Kuhn,

living an a post-Newtonian world, had a very different understanding of physics than

did Aristotle. Many would have said that Aristotle really got it wrong. But Kuhn began

to think more carefully about how it was that Aristotle got it so wrong and the trouble

of hindsight in understanding his logic. This thinking resulted in the famous and

infamous Structure of Scientific Revolutionsmentioned in the previous chapter. Kuhn’s

work, despite its detractors and flaws, came to be a foundational text in social studies

of science.

Kuhn’s thinking on the matter of science, with normal science describing the

consensus building moments in science, where theory is refined, and revolutionary

science, describing dramatic disruptions to theoretical frameworks that require

significant rebuilding and then consensus building, helps to uncover what he called an

“essential tension.” This tension is between the convergent thinking required for

normal science and divergent thinking required for revolutionary science, neither

being mutually exclusive. Of the latter, Kuhn tells us that, “[s]ome divergence
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characterizes all scientific work” but it is the “gigantic divergences [that] lie at the core

of the most significant episodes in scientific development” (Kuhn, 1977, p. 226). Kuhn

elaborates further, saying,

But both my experience in scientific research and my reading of the history

of science lead me to wonder whether flexibility and open-mindedness

have not been too exclusively emphasized as the characteristics requisite for

basic research. I shall therefore suggest below that something like

‘convergent thinking’ is just as essential to the scientific advance as is

divergent. Since these two modes of thought are inevitably in conflict, it

will follow that the ability to support a tension that can occasionally

become almost unbearable is one of the prime requisites for the very best

sort of scientific research. (Kuhn, 1977, p. 226)

And this “convergent thinking” reminds us that “only investigations firmly rooted in

the contemporary scientific tradition are likely to break that tradition and give rise to a

new one,” and thus we find an “essential tension” between these two ways of thinking

in the production of scientific knowledge (Kuhn, 1977, p. 227). Kuhn’s thinking about

science and the process of science has been enormously influential on downstream

researchers in fields at the intersection of science studies.

Social studies of science describe a number of different disciplines, but two that

have done substantial work to characterize the nature of science are the philosophy of

science and history of science. Woolgar (1988) offers the following summary of the

distinction between these two traditions. Philosophy of science is concerned with the

business of demarcation. What counts as science, what is the nature of what counts,

and why does it count? To begin to answer such questions of demarcation some
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criteria must be developed, yet this leads to certain problems distinguishing science

from pseudoscience, Woolgar tells us, and examples of this are obvious in the cases of

phrenology or parapsychology, where “such work operates in ways quite consistent

with the requirements of demarcation” (Woolgar, 1988, p. 18).

Historical accounts are partially implicated in philosophical accounts since the

demarcation criteria are based on a historians’ reading of scientific work and its context

and, further, “the way in which science might be defined has itself varied in response

to the organizational and social factors which bear upon its boundedness” (Woolgar,

1988, p. 18–19). But the historical account Woolgar offers highlights an especially

interesting trend. Woolgar tells us there are three general phases of social organization

in the history of science. First, there were the amateurs and then came the academics

and finally the professionals. Amateur scientists, he tells us, arose somewhere around

1600 and began to dissipate around 1800, with the rise of the academic scientists.

During this initial period of social organization “science took place outside universities,

the government and industry as we now know them,” and he continues,

The participants were professional and financially independent men,

whose major social role lay outside their interest in science, but who met

informally. These amateurs gradually evolved methods of communication

between them, the exchange of letters gradually gave way to, or was

supplemented by, the development of scientific journals. Participants in

these social networks of amateurs conceived of themselves as interested in

‘natural philosophy’ and specialization was rare. (Woolgar, 1988, p. 19)

The rise of these amateur scientists coincides with significant changes in the political,

social, and cultural composition of the West. It is, as it must be, an enormous number
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of transformations across the centuries that lead us to this first social order of scientists

as described by Woolgar (1988). We can, as did Kuhn, trace the natural sciences back to

the ancient Greeks, and likely somewhat further than that provided we have some

historical artefacts. However, Butterfield (1949) reminds us that this tracing of the

character of scientific thought back to the Greeks alone does not provide us with a

satisfactory account of how the developments of the latter half of the seventeenth

century resulted in the massive revolution of scientific thought that appeared

(Butterfield, 1949, p. 162–163). This tendency to trace antecedents back further and

further, he tells us, does not negate our ability to “speak of certain epochs of crucial

transition, when the subterranean movements come above ground, and new things are

palpably born” (Butterfield, 1949, p. 164). Beginning the story of science as Woolgar

does is a matter of identifying a certain epoch and punctuating history, and we could

find antecedents certainly, but for the purposes of coming to understand the nature of

science in the West that gives us the boundaries between scientists and non-experts

and amateur scientists and between the various spheres of discourse, attention to the

changes in the 17th century will do the job. Born of the “congested” latter half of the

seventeenth century, our modern Western civilization begins producing a space for

this initial constellation of gentleman amateur scientists (Butterfield, 1949, p. 164).

Here the importance of the space for this group of scientists to grow is significant,

because it is the product of massive changes to political, social, religious, and economic

orders that we see during this period in history. This changes, including growth of a

“middle class” and the increasing urbanization of populations and the network

distribution of printed book, Butterfield (1949) reminds us, all had enormous influence

on intellectual thought and science as did scientific discoveries in this period

(Butterfield, 1949, p. 167).
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Economic and social conditions leading to the growth of amateur scientists are also

requisites for the development of novel genres of communication. Kronick (1976)

traces the origins of the scientific periodical, a genre of scientific communication that

Woolgar highlights above, developing alongside the amateur scientist. It follows that

genres of science communication can develop only when there is an audience for the

genre, and such an audience for specialized scientific genres is found when the

economic and social conditions of the Middle Ages gave way to the 15th and 16th

centuries expanded leisure class (Kronick, 1976, p. 34–35). Of course, this audience

had also been prepared by technological revolution that gave way to inexpensive print

such as broadsides, pamphlets, and books (Kronick, 1976, p. 35). Institutional

revolution played a role as well, including improved postal systems (Kronick, 1976, p.

54). But the general reading capacities of individuals in Europe during this period, and

even into the eighteenth century, is difficult to determine and, Kronick (1976) notes, a

rather different matter than their ability to read about science and technology. Few

would have been trained in areas that leant directly to engaging specialized scientific

language, so early on the audience was rather “generalized,” to borrow Kronick’s term,

and thus we are reminded of the importance of the leisure class as a distinct, but

unspecialized audience. Leisured intelligentsia begin to see science as a “respectable

leisure time occupation for country gentlemen and townsmen of substance” (Ashby

(1958) qtd. in Kronick, 1976, p. 38). In another tradition, the “accomplishments” of

English women were demonstrated through botanical knowledge, as evidenced in the

work of Romantic poet Charlotte Turner Smith. While these “accomplishments” for

women would seem to have little scientific merit, Smith’s poems a good example of

challenging particular orthodoxy when she takes on the Linnaean system (Kelley, 2003,

p. 243) and allows for further engagement by women in science (Shreir, 1996) (see, for
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example, her collected works in C. T. Smith (1993).

We see then that having an audience to serve is crucial to the generation of a new

genre. With this new leisured intelligentsia there was certainly room for the emergence

of new genres to communicate scientific information. Looking to Morgan’s history of

the Journal des sçavans, first published in 1665, Kronick (1976) suggests that indeed the

scientific journal is an invention. And, like “other forms of invention,” Kronick tells us,

“the scientific periodical was a selection and adaptation of existing means to serve

existing ends” (Kronick, 1976, p. 53). Journal des sçavans may have been the first journal,

but it is the antecedent genres that give us the component parts for this novel invention.

Kronick (1976) tells us that among the influential antecedent genres were the

newspaper article, personal correspondences such as elite letters, the Meßrelationen

and other fair catalogs, and calendars or almanacs—all to differing degrees of influence

(Kronick, 1976, p. 53). It is the personal correspondence that Kronick (1976) sees as the

“primary medium available to scholars before the communication of ideas before the

appearance of the periodical” (Kronick, 1976, p. 56). This genre, he tells us, provided

learned people with a way to explore ideas, especially before printed in books or

pamphlets, and were sometimes themselves committed to a more public record when

read to learned societies and later when published in learned journals (Kronick, 1976,

p. 56–57). Kronick (1976) goes on to detail how these correspondences developed into

a “commerce in letters,” and argues that “the direct ancestry of the erudite letter to the

learned journal ... is made clear by an examination of the contents of the early scholarly

periodicals” (Kronick, 1976, p. 61). Bazerman (2000) notes this important development

as well, reminding us that “ [i]n the mid-seventeenth century an active correspondence

developed among natural philosophers to share their investigations. The Philosophical

Transactions grew out of this letter correspondence” and that the importance of the
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letter is demonstrated in “Newton’s famous 1672 article on ‘A New Theory of Light and

Colors,’” which appeared as a letter (Bazerman, 2000, p. 24). The importance of letters

as an antecedent genre to the scientific research article, Bazerman tells us, is that letters

tell us something about the nature of writing and social interaction, saying, “Letters,

compared to other genres, may appear humble, because they are so overtly tied to

particular social relations of particular writers and readers, but that only means they

reveal to us so clearly and explicitly the sociality that is part of all writing—they give

the game away so easily” (Bazerman, 2000, p. 27). These letters remained for some

time and the scientific periodical and genres it contained, including letters and reviews,

remained varied. Bazerman (1988) helps move us toward a contemporary

understanding of the genre by focusing on experimental reports, an internal genre of

scientific communications. Bazerman (1988) says that although the “experimental

article has origins in essay, epistolary, and journalistic writing of the seventeenth

century ... the internal dynamics of scientific communication within a journal forum

reshape the initial sources to create a new communicative form, powerful enough to

influence other forms of communication and the social structure of the community

which uses it” (Bazerman, 1988, p. 63). Bazerman looks at the English language

Philosophical Transactions of the Royal Society and suggests that as scientists moved from

reporting experiments to attempting to refute or verify using experiments in articles

that argument becomes central to the genre, and subsequently, that this marks the

formation of an “argumentative community” (Bazerman, 1988, p. 79). The

relationship between genres and community is highlighted in this example and reveals

a useful connection: genre and community change are interdependent and one may

reflect or mark change in the other.

Whether we attribute the genre change to community change or the change in
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community to the evolution of this genre, we did indeed see change in the community

of scientific researchers before the contemporary scholarly research article could

emerge. Returning to Woolgar (1988), he characterizes the academic phase (1800–1940)

of scientific communities as,

characterized by the need for longer and more technical training of new

members of the scientific community to cope with the growing body of

scientific knowledge, by the need for adequate resources or positions to

support the full-time monitoring of the burgeoning scientific literature and

by the increasing specialization of practitioners. (Woolgar, 1988, p. 19–20).

Woolgar’s sociological account reminds us that the structuring of universities along

with the self-direction of the scientific research community would come to shape much

of the research that took place in academic research institutions. As the institutions

established themselves and researchers and research focus clustered around particular

disciplines, scientists’ role in a community of practice began to solidify. Scientists were

now responsible not only for their own work, but for training of junior scientists to help

enculturate them into the community (Woolgar, 1988, p. 20). One of the ideologies

that governed much of the community was in relation to academic freedom—the

ability to study a given topic without significant influence by the university or state or

federal government. This meant, according to Woolgar, that the direction of scientific

development was shaped almost entirely by the internal momentum. (Woolgar, 1988,

p. 20).

Finally we come to the mid-20th century, when scientific and technological research

would gain enormous momentum in the West as the Second World War unfolded. In

this era, since 1940, scientific research can be characterized as “more professional than
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academic,” Woolgar (1988) tells us, saying that,

[a]though unplanned research has taken place within universities, scientific

research has now become so expensive, especially in terms of capital

investment, that only centrally located government funds can support it.

Hence the increased interest and influence of non-scientific sponsors in the

progress of science. Increasingly, the work of science is adjudged in terms

of its value for economic prosperity and security. (Woolgar, 1988, p. 120)

Delfanti (2013) sees this trend continuing, suggesting that the twentieth century saw

commercialization (through “professional” rather than academic science) of the life

sciences increasing. Good evidence of this trend comes from the discussion,

implementation, and enforcement of patent rights and concerns with intellectual

property, especially in universities, which began in the 1930s and continued through

the 1980s (Delfanti, 2013, p. 30). We can certainly still see these trends today as patents

and other enforcement of intellectual property rights have come into the spotlight with

the “open” science movement.

By the latter twentieth century, “open science” began to complicate this picture of

the professional rather than academic scientific sphere. In this moment, we see a

tension between the ideals of scientific research, such as those of notions of

universalism and communism suggested by Merton, and the neoliberal free-market

approach to the patenting of genes and pharmaceuticals. It is unsurprising that we see

such a tension since, as Delfanti reminds us, open science and specifically “biology is

embracing values and practices taken from the world of hacking and free software.

This means that science is experiencing the same type of differentiation and complexity

shown by hacker cultures” (Delfanti, 2013, p. 12). Hacker cultures too offer neoliberal
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orientations, especially seen through the import into Silicon Valley’s high tech sector.

See, for example, hackerscapes as “incubators for entrepreneurship” (Banse, August 01

2013).

The picture of science in the 21st century is complicated and we will now narrow in

on the emerging field, if you will, of public participation in scientific research, or

citizen science, and the multiple fields that converge in this interdisciplinary space.

After looking at the current trends in citizen science, I look somewhat outside of these

activities to other kinds of public participation in science. While these activities

certainly have characteristics of citizen science, we will see that certain kinds of

participation are more sanctioned than others, and this creates a complex space for

those operating “alongside” scientific research. Indeed, I will argue that much of the

work done in citizen science is in fact traditional scientific research and not

parascientific at all. However, we see public participation at the fringes that begins to

operate alongside science without necessarily being sanctioned and, in some cases, has

enough social power of its own to influence scientific research. First, the sanctioned

public participation in scientific research: top-down citizen science.

2.3 Citizen science: scientist-driven

This section aims to outline some of the kinds of research that are often labeled as

“citizen science,” explore some of the issues that arise in the distinction between

scientists and citizen scientists, and uncover some evidence that while these

boundaries are carefully maintained, they are already prone to erosion. Certainly the

web offers numerous affordances that allow citizens to participate differently, but here

we will see that citizen science is a recent construction and that professional or working
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scientists, amateurs, and non-experts has long been a complex set of relations. While

the study of citizen science has been growing for a number of years, an important

meeting to connect researchers engaged with citizen science projects across disciplines

occurred in the summer of 2012.

It was in Portland, Oregon, that the 2012 Public Participation in Scientific Research

(PPSR) conference began. In an effort to advance PPSR, or as it is more commonly

known citizen science, as its own academic field or community the meeting was the

first of its kind. The conference marks the growing momentum of citizen science

bringing together researchers from a variety of fields, including ornithology and

astronomy. Because researchers already have their own disciplinary training, homes,

and practices there are some barriers to creating a unified field of PPSR. Each

discipline has its own traditions of including public participants in research, values

public contributions differently, and has different methods of organizing participants

and attributing credit for the work they have done.

Further, each of the disciplines represented at the PPSR conference has its

disciplinary language, with different labels for public participants, different

vocabularies for their research area, and those might not be readily apparent to

someone from another discipline. That is, the same word might have different

meanings in different disciplinary traditions. Definitional work, and rhetorical

boundary work, are central to the creation of a new disciplinary space. In addition to

negotiating across disciplinary boundaries, there is a need to negotiate the boundaries

around PPSR itself. At the heart of these discussions was the very definition of citizen

science. Forget the matter of what label to choose: citizen science, public participation

in scientific research, collaborative science, community-based monitoring, DIY science

etc. to describe what we’re seeing. We first need to describe what brought everyone
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together in Portland that sunny August morning.

Defining citizen science is difficult not because there are few formal definitions, but

rather because there are numerous definitions of citizen science and various practices

that fall under this label. Many of the practices that might be identified as citizen

science have existed for centuries and there are many more emerging with the rise of

ubiquitous personal computing and personal cellular phone and GPS devices. Citizen

scientists themselves, some times filling the role of technicians and some times

researchers, now represent a growing and increasingly diverse group of individuals

participating in scientific research. Sketching out how citizen science is characterized

from several perspectives is important because it tells us something about how

“scientific research” remains a bounded enterprise despite a changing community of

participants. We will see that many of the current descriptions of citizen science place

the enterprise firmly within the established scientific enterprise. Citizen scientists are

characterized as volunteers in scientist-driven projects and citizen science as a new tool

or method (Cooper, Dickinson, Phillips, & Bonney, 2007) or scientific instrument

(Stevenson, 2013).

Ecologists, especially with community-based monitoring projects, have been

especially active in citizen science as an emerging site of interest. Indeed, ecologists

have long used citizen science methods, so it is unsurprising that they offer many

definitions. Yet, citizen science, Dickinson and Bonney (2012) tell us, “is a term that, as

far as we know, has yet to appear in any official dictionary” (Dickinson & Bonney, 2012,

p. 1). Indeed not. But they go on to offer their own definition, saying that “[b]y our

definition of citizen science as public participation in organized research efforts,

hundreds of thousands of individuals around the world are ‘citizen scientists,’ people

who have chosen to use their free time to engage in the scientific process” (Dickinson &
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Bonney, 2012, p. 1). Historically such amateurs offered much to ecological research,

they tell us, citing Henry David Thoreau, John Muir, and John Burroughs as examples

(Dickinson & Bonney, 2012, p. 4). Another ecologist, Johnathan Silvertown, describes

the role of citizen scientists to “work with professional counterparts on projects that

have been specifically designed or adapted to give amateurs a role, either for the

educational benefit of the volunteers themselves or for the benefit of the project”

(Silvertown, 2009, p. 467). Similarly, ecologists (Dickinson et al., 2012) write that

citizen science“engages non-professionals in authentic scientific research” (Dickinson et

al., 2012, p. 291, emphasis mine). Another definition emerging from the field of

ecology claims that “[c]itizen science refers to the engagement of non-professionals in

scientific investigations–asking questions, collecting data, or interpreting results”

(Miller-Rushing, Primack, & Bonney, 2012, p. 285). Like Silvertown’s characterization,

Miller-Rushing et al. suggest that “citizen science projects generally include a

partnership between amateur and professional scientists”; however, they leave room

for alternative models, saying that “expert amateurs can replace the role of professional

scientists” (Miller-Rushing et al., 2012, p. 285). Miller-Rushing et al. provide an

important distinction between expert and professional, saying that “we consider

’amateur’ to mean anyone who is not a professional scientist, and do not intend the

term to reflect level of expertise, since some amateurs are in fact leading experts in

their fields” (Miller-Rushing et al., 2012, p. 285). Already we see that the distinction

between expert, non-expert, professional, and amateur become crucial to explore.

However, it is useful to ask when and how the non-expert becomes an amateur. We

will return to this question, but it is useful for now to say that non-expert and amateurs

describe here those who are not professional scientists in citizen science projects. Other

citizen scientists might be primary or secondary school students, community members,

52



and even scientists with training in another discipline (Shirk et al., 2009, p. 1).

We see that environmental scientists, and especially ecologists, benefit from the

immediate data collection citizen scientists can complete as well as long-term

community-based monitoring (CBM). Conrad and Hilchey (2011) provide a review of

the past decades literature concerning CBM as a form of citizen science and, of

particular interest to this study, they describe a participant-driven model—or

“bottom-up” or “transformative”—of citizen involvement. In these cases, the authors

tell us, individuals come together in a grassroots fashion, often in response to crisis,

with the aim of using scientific research to collect evidence to effect policy or political

change(Conrad & Hilchey, 2011, p. 277). This particular type of CBM is important

here because it shares some characteristics with the Safecast project, which is a

grassroots effort that is responding to a crisis. But it also allows us to uncover another

way in which the boundaries between the professional scientist and non-expert or

amateur are maintained. Considering the challenges for this kind of citizen science,

Conrad and Hilchey (2011) identify three significant issues: organizational, data

collection, and data use (Conrad & Hilchey, 2011, p. 281). The first questions the

interest, support (funding), and “information access” challenges faced by CBM citizen

science projects (Conrad & Hilchey, 2011, p. 281). Data collection, they suggest, has

many more confounding factors, including “data fragmentation, data inaccuracy, and

lack of participant objectivity,” as well as problems with experimental design,

expertise, and quality control (Conrad & Hilchey, 2011, p. 281). Use of data may be

minimal given concerns about the data collection methods. This has serious

consequences for those citizen scientists trying to intervene in scientific and

governmental decision making. These problems further issues of “mistrust (by the

scientific or governmental community),” and relatedly, “[i]t has been suggested that
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information collected by community groups is not taken seriously by decision-makers”

(Conrad & Hilchey, 2011, p. 281). These are, indeed, questions of scientific methods,

but they are also questions of credibility.

While citizen science is not a new enterprise, the scale of citizen science has

changed dramatically with the development and adoption of web-based technologies.

Suddenly citizens are able to participate in scientific research from their desk at home.

Classifying galaxies through a web-based application or playing an online game to

help figure out the structure of proteins are activities that those with no traditional

scientific training can participate in to help advance scientific research. Collecting

water samples, information on bird migration, and other field research is another,

albeit more intensive, kind of citizen science. In both of these examples, the citizen

science describes participation of public within an established scientific research

project. This might be described as a top-down citizen science or a scientist-driven

citizen science. While there are many variations from project to project, the overall

organizational structure adheres to a hierarchical system of organization where a

professional research scientist oversees the effort. Cooper provides a refinement,

reminding us that citizen science designed by “scientists” often refers to projects

“’designed by professional, not designed by the public.’ ... responsibilities attributed to

‘scientists’ actually describe multidisciplinary endeavours with input from scientists,

educators, natural resource managers, evaluators, programmers, and others, and often

meet multiple scientific, educational, and conservation goals” (Cooper, 2012, p. 2).

The multidisciplinary effort of the emerging PPSR or citizen science efforts may

offer a multitude of definitions, but we still find some commonality among those. We

especially see commonality among features distinguishing experts from non-experts or

amateurs. This is unsurprising given the preoccupation with disciplinary knowledge
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discussed in chapter one. Recall that Kuhn gave us a certain program of study that

understands scientific knowledge as situated and sanctioned within communities of

practice. We see the distinction between these situated and sanctioned communities

and some general notion of a “public” at work in citizen science. Work in the social

studies of science and rhetorics of science too has persisted with the distinction created

in Kuhn’s framework between internal and external science communication. This

principle requires us to understand the communities of actors in the sciences as distinct

from the uninitiated. But the categories of internal and external (or, expert and public

discourse) are the products of significant rhetorical work and are imperfectly

maintained. To talk about internal and external science communication as a matter of

expertise ignores much of this rhetorical work. That is to say, the distinction is a matter

of “socio-cultural estate” and not expertise alone (Lessl, 1989, p. 183). That being so,

these efforts within PPSR and related areas of research work to define the scope of

citizen science within the socio-cultural estate of the scientific enterprise itself. Given

that much of the work is scientist-driven, funded by traditional scientific institutions

and agencies, and regulated by the ethics and ethos of professional or working science,

it is not surprising that the definitions are enclosed within this particular estate. This is

not to say these accounts are intentionally neglectful, fail to acknowledge grassroots

participation, or are in anyway malicious, but rather to acknowledge that they are

incomplete in that they characterize but one terministic screen.

We now turn to participant-driven citizen science, which challenges the boundaries

between expert, non-expert, amateur and the characterizations of a leisure or

recreation-based citizen science. In chapter one I suggested that overemphasizing the

role of the web ought to be avoided. We have seen in the previous section that citizen

science has existed for hundreds of years. Massive data collection and analysis from
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these projects has been ongoing over this period of time as well. However, we see that

the web is playing an important role in the current methods of citizen science. With the

rise of digitally networked technologies, in particular the Internet but also cellular

networks, citizen science has grown rapidly. Dickinson and Bonney (2012) suggest that

over the last decade we have seen good evidence of this, and speculate that “growing

the growing interest in citizen science is fuelled by the merging of ecology and

information technology, which has increased the capacity for efficient data collection

and visualization, providing a deeper, more immediate form of engagement with

large-scale environmental research” (Dickinson & Bonney, 2012, p. 4). However, the

methods and efforts of citizen science projects have remained largely unchanged when

we examine top-down, scientist-driven projects. Further, some of the needs driving

these citizen science projects, which admittedly use the web, are partially driven by the

inability of our current technological infrastructures to meet the scientist’s needs

without a significant number of human agents.

For example, while computational solutions to large-scale data have proven

significant tools for analysis, these strategies are limited by current technological

capabilities. GalaxyZoo, a project that began with millions of images of galaxies from

the Sloan Digital Sky Survey,1 demonstrates the technological limitations nicely.

Images collected by the project feature different kinds of galaxies that need to be

classified. In order to classify the galaxies a certain number features need to be present

but these features could not be automatically detected because the computational

methods we have were insufficient to automate the process. Instead, citizens are
1Other projects following this model include classifying celestial objects and events (e.g., Solar
Stormwatch, Planethunters.org, The Milky Way Project, New Horizons Icehunters), organizing cli-
mate change data (e.g., oldWeather, Gravestone Project), categorizing dialects (e.g., WhaleFM), and
monitoring populations (e.g., Cornell Lab of Ornithology’s various citizen science projects, including
eBird and NestWatch).
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trained to classify galaxies and the large number of participants allowed for multiple

independent classifications to ensure inter-classifier reliability. In this example, citizens

are able to expand and expedite the analysis of data beyond what a handful of

professional scientists and technicians could hope to achieve on their own in the same

amount of time. Data analysis, however, is dependent upon data sets. Data collection is

where citizen science offers its most dramatic contribution—expanding the

“geographic and temporal ranges of data that can be collected,” project Director of

BudBurst, a data collection effort from the National Ecological Observatory Network,

Sandara Henderson notes (Henderson, 2012, p. 283).

While citizen science is certainly not new in design and has provided extensive

datasets for some time (see, for example, the Audubon Christmas Bird Count), the web

has provided a variety of tools for scientists, citizen scientists, and amateurs. Scientists

have been able to recruit large numbers of volunteers for various projects, as discussed

above. Indeed, the ability to recruit participants is sought-after enough to propel

companies such as Scistarter, which tells us that the company can “identify and recruit

targeted participants for citizen science projects” (Cavalier, 2010). But even this effort

tells us something about the nature of citizen science in this top-down model: Scistarter

describes these activities as recreational (“About Us” SciStarter, 2013). This term recalls

our early amateur scientists, those who participated in the “respectable leisure time

occupation” of studying scientific subjects (Ashby (1958) qtd. in Kronick, 1976, p. 38).

Much of the citizen science described in top-down models describes activities that

demand free time, no financial compensation for the labour, and access to mobile and

other computing devices. On top of that, these activities require that the participants

have a certain degree of linguistic capital. Earlier on Kronick (1976) reminded us that

the general reading capacities of individuals in Europe during the 16th and 17th
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centuries were difficult to determine. The same case might be made today where the

general reading capacities of individuals are still difficult to determine with no

standard system of measurement, especially as we are inundated with a variety of

forms and genres and fields, and the numerous attempts to distinguish our literacies a

good example of that. We especially see concerns for medical health literacies,

economic literacies, and computer and digital literacies, among others. While

education has certainly been a critical focus in top-down citizen science efforts, the

base level for entry demands certain socio-economic status that should not be ignored.

While the decreasing cost of technologies, from mobile phones to personal

computers, has afforded many access to citizen science projects, the costs of time and

energy are substantial—and would be enormously difficult to calculate. But these costs

are real and they do not only create barriers for participation, but raise questions about

labour practices in scientific research. Characterizing these activities as a recreational

or leisured pursuit helps to set aside questions of labour and compensation. But, you

might say—and you are standing in for an amalgamate of conversations I’ve had with

scientists, citizen sciences, and those I’ve watched from afar on message

boards—citizen scientists are volunteering their time and it is their choice so why force

questions of labour and compensation? Because the rhetorical work words like

“recreational” and “leisure” do has bearing on the way scientific research is funded and

done, not just on those participating in these activities. For example, funding for data

collection and processing might come into question if there is a reliable (in terms of

ability) collection of citizen scientists, but how can one ensure free-labour forces can be

reliably cultivated? Further, this effort to “crowdsource” labour is not unrelated to the

ability to crowdsource funding. Diminishing governmental funding could mean

scientists must rely on crowdsourcing funds through sites such as Kickstarter. The
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requisite skills for these activities are not unlike grant proposal writing, but they are

different, as we will see in the analysis of Kickstarter later in this study.

At the same time, these technological changes discussed above can also provide

often marginalized or oppressed peoples with tools to engage scientific research.

Indeed questions of literacy, leisure time, and access to new technologies persist.

However, there is some evidence that new technologies combined with

community-driven efforts, and indeed I expand that to a sense of “global community,”

can work against such marginalization related to socio-economic status. These new

technologies and tools and access to information have the potential to, and in fact have

already, provided citizens with a way to engage scientific research for the benefit of

their community and its health. We have seen this in the important work that

bottom-up, participant-driven, grassroots citizen science work has done. And, like our

scientist-driven citizen science, this work pre-dates the web and our ubiquitous

personal computing technologies. However, Safecast will now provide an example of

how technologies can expand the important participant-driven work that we have seen.

This, we will see, is not only a product of technological advancement, but an ethic that

puts technology in the hands of many people, works to diminish otherwise costly and

inaccessible equipment, and advocates educational and community-based engagement

on scientific and technological topics.

2.4 Citizen science: participant-driven

Participant-driven citizen science could also be described as grassroots science. These

are the kinds of projects that are organized by a community without the direction, at

least initially, of professional scientists. Grassroots citizen science paints a complicated
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picture of motivations, interests, abilities, and outcomes. Unlike scientist-driven

projects, a grassroots project is usually a response to some exigence within a

community, typically geographically defined. For example, there may be a concern that

the local watershed is being polluted by an upstream manufacturer. Without some

evidence of this pollution the citizens would find it difficult to propose action or would

be required to wait for local government to establish an environmental assessment.

With citizen science, the community can engage more quickly in assessing what they

perceive to be a risk. In another case, we might see NIMBY (Not in My Back Yard)

responses, where the exigence is something like the installation of a toxic waste dump

in the county. But these situations may both be complicated by factors far beyond the

environmental impact. Instead, these situations may, and I will argue often do, relate to

larger public moral concerns resulting from large social changes. These concerns

develop but often remain unheard because the affected populations are oppressed

populations. Poor, rural, and people of colour are disproportionally affected by what

Ulrich Beck calls our risk society.

Beck’s account helps us understand the role of grassroots citizen science. Beck

(1992) suggested that we have moved from what sociologists describe as a scarcity

society, one where the inequities among people result from uneven distribution of

resources such as land or wealth, to a risk society, one where the inequities among

people result from uneven distribution of risks. Beck suggests that not only has a

risk-based society been added atop the scarcity society, but that the two are directly

proportional. Where scarcity is found so too is risk and vice versa. Key to the

development of a risk society model is an understanding of risk. Developing his notion

of risk, Beck envisions new kinds of risks emerging through late-modern technological

innovation. Where risks were once personal they have become communal risks. We see
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such communal risks in current topics such as climate change and in the global

monitoring response following the nuclear accident at Fukushima. Modern communal

risks have another important feature and that is the frequent absence of perceptible

risk. Risks undetectable from the naked human senses are imperceptible risks such as

rising C02 emissions or increasing radiation levels, for example. Beck offers a

framework, then, where abundance of risk has supplanted dearth of resources, the

location of risk has moved from personal to communal concerns, and the nature of risk

has obtained many imperceptible forms with the increased technoscientific moment,

and all this has not significantly changed the populations under the greatest

oppression, but has given them new forms of power and exploitation to resist. The

notion of “risk” then becomes more than a characterization of external forces in the

world, but a rhetorically crafted and moderated discursive act and “systematic way of

dealing with hazards and insecurities induced and introduced by modernization itself”

(Beck, 1992, p. 21). Accordingly, we can see that risks, while inclusive of probabilities

and other scientific quantification, are also enormously social, ethical,

political—rhetorical—characterizations (Beck, 1992, p. 29). With this understanding of

the risk-driven society that has emerged in late modernity, we see that the boundaries

between what we might wish to describe as scientific knowledge about the world,

including hazards and probabilities, is actually a product of rhetorical work. To

understand risk we must characterize hazards and the harm we perceive they can do,

and in doing so we must both attend to and deflect data to shape meaningful

categorizes for analysis. Or, as Beck puts it, “what becomes clear in risk discussions are

the fissures and gaps between scientific and social rationality in dealing with the

hazardous potential of civilization” (Beck, 1992, p. 30). Boundaries, or the fissures in

Beck’s terminology, between the scientific and social argument (or rationality) means
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that the “two sides talk past each other” (Beck, 1992, p. 30). Attempts to put the two

sides into conversation have occurred in various ways and grassroots citizen science is

one example.

To gain further insight into social, ideological, and political factors of

participant-driven public participation in scientific research and debate, I will now look

to environmental communication literature. Environmental communication is a good

example of an area already concerned with public participation in scientific research,

regulation, and policy-making (Bullard, 1994; Endres, 2009; Kinsella, 2007a; Peterson,

1997; Pezzullo, 2001), exclusion of public voices (Fisher, 2003; Goodnight, 1982) and

citizenship in a global risk society (Beck, 1992). In this body of literature, there are

many examples of grassroots approaches that contribute data or local knowledge to

controversial scientific and environmental debates. However, grassroots science is

often rejected in policy-making and regulatory affairs by some sophisticated boundary

work to dismiss the research efforts of participants as something other than science; not

a parascience, which I would argue is equally valid and important in efforts to build

knowledge, but rather viewed as a pseudoscience built on the narratives of charlatans

and other in-expert researchers.

Much of the environmental communication literature that is particularly germane

to this study is in the area of environmental justice, which concerns the (in)equitable

distribution of risks at both the local and global level. Weighted with notions of justice,

the term inherently must account for injustices, and further acknowledge the implicit

power build into notions of justice or injustice. Marginalized voices and oppressed

peoples must be able to participate in a co-constructed model for participation itself as

well as conceptual development of terms such as “justice.” Where these efforts have

been recognized is in policy-making practices and the US Environmental Protection
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Agency characterizes environmental justice as,

the fair treatment and meaningful involvement of all people regardless of

race, color, national origin, or income with respect to the development,

implementation, and enforcement of environmental laws, regulations, and

policies. EPA has this goal for all communities and persons across this

Nation. It will be achieved when everyone enjoys the same degree of

protection from environmental and health hazards and equal access to the

decision-making process to have a healthy environment in which to live,

learn, and work. (U.S. Environmental Protection Agency, 2013, para. 1)

While the general mission is laudable, the model is still one in which the public relies

on experts to determine the parameters for what “protection” and what equal, rather

than equitable, access to decision-making means. A quick look at the history of

environmental justice efforts tells a bleak story.

Pezzullo (2001) tells us one story of the birth of the environmental justice

movement, which happened in North Carolina’s Warren County. It was in 1982 when

citizens of Warren County began to challenge a decision passed by the state legislature

to install a toxic waste landfill in the county. Residents challenged the decision

claiming that is was not, in fact, an ecologically (scientifically) driven decision to install

the site in Warren, but rather was a politically-motivated decision. Beck’s account of

the unevenly distributed risks is often a tale of politically-motivated distribution, and

not scientifically-sound distribution of risks. Warren County, a county in the Southern

United States, Pezzullo tells us, is rural and the residents economically and racially

oppressed; residents suspected that this is why the site was installed in their

community (Pezzullo, 2001, p. 1). Where Pezzullo’s case study comes to bear on the
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definitional work here is in her articulation of inventional practices in the discourse

and advancement of rhetorical theory in environmental communication. The account

Pezzullo (2001) provides illustrates the systematic rejection of Warren County

residents’ questions about ecological soundness and political motivations to dump

toxic waste in their county, and further, begins to articulate the complexity of the

publics’ role in scientific (in this case ecological) argumentation and reasoning by

invoking technoscientific narratives steeped in bureaucracy. Pezzullo illustrates this

tactic, saying that “[a]lthough the county did not meet two of the EPA’s federal

guidelines for chemical landfills, on June 4, 1970, the agency granted the State

approval” (Pezzullo, 2001, p. 7). Further, the state promised to detoxify the site “when

and if technologically feasible” and an EPA official told the residents that “all landfills

inevitably leak” (Pezzullo, 2001, p. 8, 10). That is, even when the public’s debate

engaged technoscientific principles, such as the ecological unsuitability of the site as a

toxic waste dump, the pubic rationale was rejected. This suggests that the mode of

reasoning, whether based on scientific reasoning and principles or on moral conflict à

la Pearce and Littlejohn (1997), is not what constitutes knowledge itself. Instead, the

debate regarding what constitutes knowledge is a continuous struggle to maintain

power, including attempts to obfuscate what we mean by something we might call

sound reasoning. Even when a public engages the technoscientific enterprise in their

own terms, then, the boundaries shift from what is scientifically sound to what is

scientifically and bureaucratically practical. This is not an isolated case of scientific

discourses and boundary work being employed for governmental or corporate power.

Practical implications for the construction of a risk society wherein a privileged

class of experts, meaning technical experts working in official capacities with fully

backed governmental or corporate power, enacting rhetorical boundary work is further
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explored by Endres (2009). In her article, Endres develops a theory of nuclear

colonialism wherein a system is developed that dominates indigenous peoples and

their environments through governmental and corporate powers. Endres defines the

process, as “a system of domination through which governments and corporations

target indigenous peoples and their lands to maintain the nuclear production process”

(Endres, 2009, p. 40). Nuclear colonialism is rhetorical boundary work par excellence.

Indigenous peoples and governments are excluded through rhetorical efforts while

being contained within the system of their oppressors. Endres’s example of a proposed

nuclear waste site at Yucca Mountain in Nevada highlights this process by showing

how indigenous peoples were definitionally bounded and excluded. Quoting Judith

Butler’s “naming is at once the setting of boundary, and also the repeated inculcation

of a norm,” Endres argues that the discursive assimilation of indigenous peoples

allowed the oppressor (US government agencies) to define what is ideologically and

legally another nation into its own “public” (Endres, 2009, p. 49). That is, in the United

States, indigenous peoples are members of sovereign nations, but these people were

not represented by their government to a foreign government, but assumed into the

“public” or rule of the foreign government (Endres, 2009, p. 40). The profound

implications of this kind of boundary work should be evident: exclusion of sovereign

nation’s power and inclusion of said sovereign nation’s people under the colonial arm

of a foreign government, in discussions of nuclear power.

Others have made an effort to develop frameworks for citizen participation that

account for the motivations of the citizens. For example, Kinsella (2001, 2004, 2007b)

has developed frameworks for approaching questions of citizen engagement in

scientific process and policy concerning the nuclear activity in the United States. In

particular, Kinsella has profitably explored the Hanford nuclear reservation as a case
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study (Kinsella, 2001, 2007b, 2007a) to theorize how expert and non-expert

communities negotiate discursive boundaries used to demarcate allowable

contributions in public debate. Some of these examples might seem a bit far afield

from the business of scientific work, but I would argue such an imaging is a somewhat

naïve understanding of science. Section 2.2 in this chapter detailed some of the ways

that industry, academic, and governments have influenced the trajectory of science and

science studies and has many examples of how the business of science does indeed

include business, politics, and persuasion—regardless of how those issues might

violate ideals. The very idea science is somehow apart from everything else is itself a

product of powerful boundary work to elevate science above other ways of knowing. I

would certainly not argue that science is not a powerful, perhaps among the most

powerful, constellation of logics that help us come to know the world but it is, alas, still

of the world. Intentionally, then, I intend here to push the boundaries of what we

understand to be part of science’s repertoire of logics and approaches.

Such efforts to engage with technical/scientific knowledge are further complicated

when such knowledge interfaces with policy and regulation. For example, the scientific

expertise brought to public utilities commissions is almost irrelevant as this

administrative function of state governments is primarily concerned with the economic

feasibility of projects, not their environmental impacts (Kinsella, Kelly, & Kittle Autry,

2013). However, citizens are not always clear regarding the boundaries of

governmental agencies and where technical expertise and scientific knowledge might

impact policy and regulation. Kinsella’s articulation of public engagement with science

extends the role of the citizen beyond participant to independent actor and advocate.

In moving away from definitions of citizen scientists as mere participants in an

established, professional scientific agenda we can begin to ask questions about what

66



new insights and innovations they might bring to the table.

For example, Kinsella (2004) considers “public expertise,” which combines local,

moral, and acquired technical knowledge. Kinsella (2004) characterizes public expertise

as a kind of “fluency,” and in its “ideal form,” is “technical competency acquired and

used directly by affected citizens,” and continues to clarify its function, saying,

Such competency need not, and cannot, replace the more specialized

knowledge of technical or policy professionals, but it can provide members

of the public with an adequate foundation for genuine dialogue with these

specialists. When this ideal is unreachable, public expertise can also take the

form of technical knowledge made available to the public by supportive specialists

through consultations, advising, education, or facilitation of citizen-directed

research. (emphasis mine Kinsella, 2004, p. 85)

I will suggest that this latter case of public expertise is what we see in the work that

Safecast has undertaken. As we will see, and discussed in a very preliminary way in

Chapter 1, Safecast formed from non-experts in nuclear matters, but quickly expanded

to develop a network that brought together exactly the kinds of specialists that Kinsella

(2004) suggests can support citizen-directed research. A realization of Kinsella’s public

experts, I suggest, can be found in participant-driven citizen science and increasingly

so as a culture of participatory public scientific research develops beyond local

(temporally and geographically constrained) scientific work (research, debate,

policy-making) to global networks of public experts such as those found in DIY science

communities.

67



2.5 Safecast as citizen science

Scientist-driven citizen science provides a familiar framework for conceptualizing what

scientific work might look like and the kinds of outcomes we would expect from such

efforts. Participant-driven citizen science can be more difficult to characterize, as there

is a significant amount of boundary work established to characterize the efforts of such

work as akin to tinkering, in the most generous readings, and pseudoscience or

quackery in the least. Safecast, which is an example of participant-driven citizen

science, demonstrates in a persuasive way, I will suggest, that such divisions are

indeed a result of the boundary work that secures positions of authority and power

and not transparent assessments of research quality. Because my argument aims to

destabilize the idea that participant-driven citizen science, and indeed citizen science

more broadly, is less rigorous, meaningful, or serious than traditional experimental

and observational scientific research, I suggest that Safecast is a most suitable case

study. My rationale follows: sanctioned or scientist-driven citizen science benefits from

the ethos of the scientific orthodoxy whereas participant-driven citizen science is less

likely to benefit from such ethos (as demonstrated by the numerous pejorative terms to

dismiss such efforts, e.g., “NIMBY”). Accordingly, participant-driven citizen science,

such as that of Safecast, is a useful site to explore trends in citizen science broadly and

also to explore the outer limits of the practice, where there appears to be a negotiation

(or challenging) of boundaries between expert and amateur and even non-expert.

Safecast falls into the category of bottom-up or participant-driven citizen science.

As was discussed in Chapter 1, Safecast emerged from an email thread among friends

asking after their friends and loved ones in the affected regions. As they confirmed

friends were safe they began to wonder how to get Geiger counters to them. Eventually,
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with the difficulty in securing Geiger counters or data, Safecast began a project to

collect and aggregate their own data. They built tools to measure radiation readings

when the tools were not available or adequate. As an organization, Safecast takes on a

hierarchical model, where leaders act to co-ordinate participants. All of these leaders,

the co-founders, are non-experts in the scientific subject matter they study. However,

typical of participant-driven citizen science, they have amassed expertise (as we might

expect, following Kinsella (2004)) to allow them to meaningfully engage in scientific

research. Emerging from the uncertainty following the accident at Fukushima Daiichi,

Safecast became a network of experts in technology, Geiger counters, radiation

measurements, visualization, and data analysis. Safecast, I suggest, is a relatively new

variation in the bottom-up models of citizen science in its organization, ideologies, and

implementation. Yet, the group still exhibits many characteristics of citizen science and

is self-described as such. Why I do want to distinguish Safecast from these other

efforts? There are two primary reasons: first, Safecast is participant-driven. Yet, it

departs from other citizen science projects offer a space to consider the role of

institutional and social history, individual identification with a community, community

more broadly, and technology. I will suggest that the latter, technology, takes on much

of the credit for change but in fact is heavily mediated by numerous other factors.

Second, Safecast tells us something about the boundaries erected between science and

its citizens and between experts and non-experts. This, I will suggest, is because

Safecast stands outside of the rather well-established rhetorical space between expert

and non-expert.

Safecast uses several devices and methods to collect radiation measurements.

According to Safecast, there are two off-the-shelf devices used by their team and

volunteers to take measurements. The first, used by the Safecast volunteers, is the
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Inspector Alert and the second is the CRM-100, used by the Safecast volunteers. The

former device uses 2 inch ( 5.3 cm) “pancake” mica window tube sensors and the latter

device uses an end window tube sensor (“Devices” Safecast, n.d.-b). Safecast uses

these devices because they measure alpha, beta, and gamma radiation whereas other

kinds of Geiger counters are shielded and do not provide as much information, they

say (“Devices” Safecast, n.d.-b).

In addition to these off-the-shelf devices, Safecast employed the network of

individuals they had constructed to develop innovative strategies and technologies to

gather and aggregate data. One of the major problems noted above was the difficulty

in securing Geiger counters following the accident. Even after securing some devices,

they found that the readings within walking distance of each other varied significantly,

which suggested to them that more granular readings should be taken. But with few

devices and more area to cover, they would need to change their approach. So began

the important work with the Tokyo Hackerspace. By combining an Inspector Alert

Geiger counter with specially designed electronic system, they were able to take

measurements with an automobile-mounted device. This device, call the bGeigie for

its Bento-like form factor, functions by using an,

Inspector Alert that is connected via the data out port to some custom

electronics that record a data point every 5 seconds, tag with with [sic] a

GPS location and then saves it to an SD card. This whole package is then

put into a weather tight box with a special window that keeps moisture out

but allows radiation in, and can then be mounted on a car and driven

around logging data. (“Devices” Safecast, n.d.-b).

In creating such a device the Safecast volunteers were able to collect many more data
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points than they might have without augmented devices. The group collects radiation

readings around Japan by either traveling to a site and getting out to measure or by

driving around in a vehicle mounted with a bGeigie.

Volunteers with the group include the founders as well as citizens in Japan who

were interested in helping develop the dataset. The “core team” consists of almost 40

individuals, and though they are not trained scientists, the group consists of many

individuals with considerable technical expertise. In addition to the core team, there

are also advisors who are partially in the business of “keeping us [the core team] in

line” (“Team” Safecast, n.d.-b). These advisors might be characterized as the

“supportive specialists” that assist “through consultations, advising, education, or

facilitation of citizen-directed research” (Kinsella, 2004, p. 85). Dr. Jun Murai,

Professor in the Faculty of Environment and Information Studies at Keio University

(Japan), is among the advisors. Other advisors include Ray Ozzie, formerly the Chief

Technical Officer and Chief Software Architect at Microsoft; Joi Ito, currently the Media

Lab director at MIT; Dan Sythe, CEO of International Medcom; and Ian McFarland.2 In

addition to the core team and advisors, there are some individuals listed as support,

primarily individuals who helped getting the project up-and-running.

The achievements of Safecast are impressive. Since they began collecting readings

shortly after the March 2011 disaster, they now have a dataset of over 15 million

readings. Their data are being used by Yahoo and the Fukushima Prefecture

government, International Medcom is building Geiger counters based on their design

and efforts, and the bGeigie Nano (a smaller version of the original bGeigie) has won

the Good Design award for 2013 from the Japan Institute of Design Promotion (Japan
2According to McFarland’s Twitter profile he is the Founder and Chairman of @neo_innovation and CTO
at Digital Garage.
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Institute of Design Promotion, 2013). In addition to external notice, Safecast also blogs

extensively about their process, decision-making, and even considers the implications

for their findings (see, for example, “Decon or Con? How is remediation being

managed, and how effective is it?,” a comparative analysis with extensive data

collection discussion and implications) (“Decon or Con?” Brown, 2013).

If we take scientific research to be an effort to systematically obtain data that can be

turned into information and knowledge about the world by adhering to certain

principles of process, testing, iterative research design, as well as conventions of

training, practice, and building on previous knowledge then it seems the work Safecast

has done is indeed science. Where boundaries might be drawn to describe this work as

“mere monitoring” could be, and has been said, of much ecological

work—unsurprisingly ecology is a field on the forefront of citizen science. Such

boundary work seems to suggest that field work is somehow less scientific than

laboratory experimental work. Safecast engages in research design, innovative research

efforts, designing new tools for scientific inquiry, and while all of this is surrounding a

monitoring project, it is hardly merely a monitoring project.

2.6 Peroratio

Safecast also has much to reveal to us about citizen science because of its grassroots

approach. Massive data collection efforts and analysis of the resulting datasets requires

new approaches. Not all solutions to these data problems come by way of

computational approaches, as many citizen science projects discussed in this study

illustrate. Galaxy Zoo, for example, requires human processing to identify different

galaxy structures. With massively distributed work in citizen science, many questions
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regarding expertise, attribution, and so on are raised. Grassroots efforts raise even

more questions about liability, data ownership, and project sustainability. Safecast is a

particularly interesting case as they quickly organized, became a non-profit, and the

project shows no signs of slowing down.

This study is concerned with the intersection of scientific research and public

participation. As scientists become increasingly interested and invested in citizen

science, citizens (broadly conceived) become increasingly interested and invested in

scientific research. Importantly, then, an understanding of the complex relationships

among participants, notions of expertise, methods, and larger educational questions

are raised in this research. Major popular scientific magazines have taken up the cause

of citizen science, including Scientific American, which features an online citizen science

database. Safecast’s efforts has been featured by numerous media outlets around the

world—including Vienna Online, Majiros News, Wired, and Boing Boing—demonstrating

significant global interest in their project.

Where this research has perhaps its most direct and important contributions is

where it might benefit educators in a variety of educational contexts. With the

increasing distress about the future of education, particularly education in the STEM

disciplines in the United States, this research uncovers dramatically alternative

methods of engagement with scientific research. Citizen science as documented in this

research is tightly coupled to the so-called do-it-yourself culture, which relies upon

crowd-sourced knowledge, funding, and collaborative spaces and efforts. With

decreased public funding and increased challenges to engage young people in science,

this research will underscore some of the incredible potentialities of citizen science, its

dangers particularly in policy arenas where liability is a concern, and how we might

move the creative efforts of the collectives formed through hacker and maker networks
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into the classroom, as Safecast Air has already done.

This chapter has examined the shape of citizen science in various contexts and

imaginings to help contextualize the kind of work Safecast is undertaking. We have

looked at certain common characteristics of citizen science, for example, the tendency

for projects to be coordinated by scientists. In addition to these top-down approaches,

we also looked at movements that depart from these models, including grassroots

environmental advocacy efforts. Safecast marks what I suggest is an emerging sphere

of citizen science, one rooted in the hacker movements, that is a particularly interesting

site to explore boundary erosion. This site is particularly interesting because the

communities giving rise to this new movement have a long history of challenging the

rhetorical boundary work managed by powerful actors. For example, we can see how

the challenge to proprietary software was encountered with the savvy rhetorical force

of open source software, a metaphor which has been partially taken up in academic

contexts to describe new modes of information access, dissemination, and intellectual

property rights. If there is some community or collection of communities that have the

rhetorical toolkit to challenge powerfully installed boundary work it is those I will

describe in the next chapter.
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Chapter 3

Hackers, Hackerspaces, and Hacking Science

Have but little to do, and do it thy self.
— William Penn Some Fruits of Solitude In Reflections And Maxims, p. 3 (Penn,
1699)

Over the centuries, science became institutionalised. At first, though, there
was plenty of room for the unaffiliated amateur—the likes of Darwin or
Einstein. But eventually, firm boundaries were established: inside were
professional scientists, outside were... who exactly? Amateurs.
— Kat Austen Citizen scientist: Out of the lab and onto the streets (01 July 2013)

Do-It-Yourself is a phrase often used to describe some approach to craft,

maintenance, or repair that removes the need for an expert or professional. This phrase

does seem to suggest that typically an expert or professional would be required, but

provides alternative approaches that one might undertake without such aid. For

example, fixing up one’s own home or garden without hiring skilled labour has been

75



the subject of magazines such as Better Homes and Gardens in North America and

Practical Householder Magazine in the UK, and these publications appeared in the 20s

and 30s, respectively. More recently, the DIY Network created by Home and Garden

Television and the Food Network features similar advice. Home and garden DIY

projects are well-established and rather common examples, but not wholly

representative of the ethic as DIY has been taken on by a multitude of movements.

Different labels have applied at different times, but the DIY ethos has lived within the

world of ‘zine production, crafting, hacking, and later making and in the general

sensibilities behind thrifting and dumpster diving.

Taking up the idea that the Internet has “turned scientific communication inside

out” and, as a result, the boundaries between internal and external science

communication are “eroding,” from (Trench, 2008, p. 185) and that there are what we

might call “para-scientific genres,” from (Kaplan & Radin, 2011), and the extended

version of parascientific genres, offered in Kelly and Miller (in press), the provisionary

account offered in the introduction suggests that these changes can be characterized in

terms of erosion of boundaries, but we might look to DIY and hacker communities for

an alternative, more resistive vocabulary. Uncovering such a vocabulary helps to

articulate the distinction between the kind of work that we saw in the previous chapter

on citizen science and the way that DIY movements, such has hackers and makers,

steer the trajectory of publication in scientific research in profound and sometimes

unsanctioned ways. The resistive language of more local grassroots citizen science

does not quiet apply either. Both varieties of citizen science, local grassroots work and

DIY involvement in scientific research, have forms of resistive language, but their

ideologies, audiences, and rhetorical strategies are really rather different, as we shall

see. A specific example of DIY science helps to illustrate the distinction between the
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two grassroots efforts.

Import of DIY to science has come especially through the discipline of biology.

Often described as DIYBio, there is a growing movement to put methods, techniques,

and technologies of biological and biotechnical sciences into the hands of the public to

create amateurs. Scholarly attention to the subject has appeared in both the sciences

(e.g., Alper, 2009) and social studies of science (e.g., Delfanti, 2013; Maxigas, 2012). The

popular press too has devoted some attention to the subject (e.g., Ahuja, 9 May 2009;

Johnson, 21 May 2011; Ricks, 2011; Weise, 6 January 2011; Wohlsen, 26 December 2008;

Zimmer, 6 March 2012). In some ways this effort is not remarkable as we see a growing

trend in citizen science projects across the disciplines. Perhaps the efforts look more

like a grassroots initiative, as discussed in the previous chapter on citizen science, but

the movement does not look just like the grassroots citizen science projects. As I just

suggested, DIYBio is community-based and driven, but is not motivated in the same

way many grassroots citizen science projects have been. Specifically, they are driven

not only by a community effort to resolve local ecological, health, or safety issues, but

are driven by different ideologies descended from earlier hacker ethics (Delfanti, 2013,

p. 1). Hacker ethics, however, similar to those that generate local grassroots citizen

science, are not unified or standardized and should rather be seen as a plurality

(Delfanti, 2013, p. 12). A good indication of hacker connection is that those

participating in this movement are sometimes described as biopunks or biohackers.

Motivated by earlier hacker movements and ethics, such as the cypherpunks, DIYBio is

an engagement with hacking scientific methods, technologies, and ideologies. We will

return specifically to the involvement of these (bio)hackers in DIYBio and other

scientific research, but it is first useful to consider more carefully the term hacker,

hacking, and look to the recently popular movement to create hackerspaces.
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3.1 From networks to communities

In the summer of 2007 I moved to London, England for four months. I was working for

the Waterloo Directory of Victorian Periodicals, collecting materials in the British

Library Newspapers Library at Colindale. Each day I would scour bound periodicals

in volumes the size of my torso looking for interesting facts about contributors and

contents of the era. The collections not only contained historically important

information, but they were themselves historically important. During WWII, The

British Museum Newspaper Repository stored newspapers and periodicals dating

back to the Georgian era. On October 20th, 1940, a Luftwaffe bomb destroyed the

facility. Librarians at the new Colindale site told stories of the collections staff trying to

salvage books after the bombing. The collective efforts to store human knowledge in

the face of calculated human destruction were successful and the Newspapers Library

today holds an impressive collection. Marked by dirt and sometimes pieces of shrapnel,

the volumes of periodicals themselves serve as important reminders that the collective

intellectual efforts to cultivate and store knowledge does not end with collection,

categorization, and archiving; the work also requires protection from both physical

(e.g., bombs) and intellectual (e.g., restricting access) threats. Experiencing the violence

done to these volumes helps to articulate the importance of communities and

individuals working to make information and knowledge freely available. Reminded

of this, I was certain to attend an event to which I was about to be invited—an event

where many such communities and individuals could be found.

As I began to wrap-up my work in the library one evening, I received a note from

an old friend, Nick Farr. Nick and I had met at a hacker conference some years before.

This particular conference was held in the United States and several Canadians,
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including myself, made the trip down to hear talks, meet new people, and socialize

with those who have similar interests. Much like an academic conference, connections

are made that are fleeting, while others last for some time. Nick and I had fallen closer

to the latter category and kept in touch over the years. Nick’s note suggested I make a

trip to Germany for a large hacker conference being held just outside of Eberswalde

(Brandenburg). Flying out of London Luton, I soon arrived at Berlin Schönefeld

Airport, where Nick picked me up and drove me to the ex-Soviet airbase, now the

Finowfurt Luftfahrtmuseum, where the conference was being held. The museum

grounds would typically look more barren than when we arrived. Typically empty

fields had been filled with tents, technology, and technologists from around the world.

This was the international meeting of hackers known as Chaos Communication Camp.

Held every four years and organized by the hacker association Chaos Computer

Club, the camp stretched across Finowfurt airbase. But this was a conference very

different than those I had previously attended. There was a collaborative atmosphere

and the general demographics varied greatly, and included families with small

children. The conference was not where this distinction between European and

American hacker culture ended. Our last night in Germany, several of us travelled into

Berlin to visit a “hackerspace.” Nick and several others arranged visits to c-base and

other German and Austrian hackerspaces and this would mark part of the beginning of

a movement to develop similar spaces in the United States. Hackerspaces, unlike

conferences, are permanently collaborative spaces for peer-production and

socialization. Grounded in a physical space, hackerspaces foster a community and also

are situated within communities. In many ways, hackerspaces are not so different from

libraries in that they provide open learning environments that value shared

information and knowledge and access to the important tools for intellectual work.
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“Community” and “collaboration” might seem like counterintuitive words to use to

describe hackers, but I will demonstrate they are indeed not. Popular accounts of

hackers and hacking often tell a story of solitary technology enthusiasts, often those

who participate in illegal activities such as illegitimate access to computing systems

and phone infrastructures, are crafted by mainstream media and perpetuated by

Hollywood films. Those perpetuating such stereotypes benefit from sensationalizing

subcultures for their own profit and fail to capture the diversity of people involved in

hacking. The importance of community and collaboration is growing in hacker

communities and hackerspaces are good evidence for such a claim. Further, the work

of Safecast will provide some account of how these collaborative and

community-focused spaces are coming to shape not only hacker communities

concerned with technology, but with science.

Defining “hacker” is admittedly a somewhat misguided effort due to the variety of

individuals participating in the global hacker community. However, it is useful to

sketch out some commonly held notions of hackers to help characterize the kind of

community participants described in this study. One community-based description

comes from the Hacker Jargon File. Commonly referred to as “The Jargon File,” the

following definitions of “hacker” are offered:

hacker: n. [originally, someone who makes furniture with an axe] 1. A

person who enjoys exploring the details of programmable systems and how

to stretch their capabilities, as opposed to most users, who prefer to learn

only the minimum necessary. RFC1392, the Internet Users’ Glossary, usefully

amplifies this as: A person who delights in having an intimate

understanding of the internal workings of a system, computers and
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computer networks in particular. 2. One who programs enthusiastically

(even obsessively) or who enjoys programming rather than just theorizing

about programming. 3. A person capable of appreciating hack value. 4. A

person who is good at programming quickly. 5. An expert at a particular

program, or one who frequently does work using it or on it; as in ‘a Unix

hacker’. (Definitions 1 through 5 are correlated, and people who fit them

congregate.) 6. An expert or enthusiast of any kind. One might be an

astronomy hacker, for example. 7. One who enjoys the intellectual

challenge of creatively overcoming or circumventing limitations. 8.

[deprecated] A malicious meddler who tries to discover sensitive

information by poking around. Hence password hacker, network hacker.

The correct term for this sense is cracker. (Various, 2004)

From this account, this boundary work, we might say that hackers participate in the act

of hacking, which can be understood as “taking what is, improving upon it to the best

of your ability, and sharing it,” where “it” could refer to computers or electronics but

also includes “art, craft, math” and even sciences (Altman, 2012).1 Indeed, the above

underscores the importance of the communal aspect of being a “hacker,” suggesting

that the term “tends to connote membership in the global community defined by the

net ... [and] the person described is seen to subscribe to some version of the hacker

ethic” (“Hacker” Various, 2004). This effort to maintain a distinction based on intention

as well as the communal status tells us something about the rhetorical work being

done. The work appears to establish an anti-authoritarian characterization of the

enterprise, resisting attempts, such as those by the main stream media, or more
1Gabriella Coleman provides a good discussion of the term “hacker” and its ideological implications
in her “Hacker practice: Moral genres and the cultural articulation of liberalism” (Coleman & Golub,
2008).
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contemporaneously the reference to National Security Agency (NSA) whistleblower

Edward Snowden, to appropriate the term “hacker” for a simplistic notion of data

burglar and thief. Elaborating on this notion of community, hackers can generally be

described as a “global community” consisting of “multiple micro-communities,” the

latter of which are continuously “evolving, mixing, forking, hibernating and dying”

(Moilanen, 2012a, p. 94). What merits some clarification is that hackers, hacking,

hackerspaces here all refer to kinds of engagement with technology and certain,

though varied, ideologies about those technologies.

While the subject of “hackers” and “hacking” has generated much scholarly

attention, there are major sites of the physical community-based and collaborative

aspects of hacker cultures and communities that have remain largely untreated until

recently. Coleman (2010) argues that the hacker conference is often ignored and

attention limited to the digitally-mediated connections that develop hacker networks

and facilitate interactions among individuals. But these conferences merit attention,

Coleman tells us, saying, “the conference is culturally significant because it allows

hackers to collectively enact, make visible, and subsequently celebrate many elements

of their quotidian technological lifeworld” (Coleman, 2010, p. 50). These are important

aspects of community building to consider. Coleman’s reminder about the significance

of these meetings is important because academics studying hackers are often interested

in questions of digitally-mediated (or, “virtual” spaces). Hacker conferences provide a

site for examining how these digitally-mediated spaces and physical spaces intersect.

This is an interesting space for researchers because, Coleman tells us, “the conference

can be used to pose important questions about how social actors like hackers, who are

fully immersed in networked digital mediums, might indigenously conceive of the

relationship between the virtual space of text on the screen and the material space
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where bodies meet” (Coleman, 2010, p. 54). Further, these conferences tell researchers

much about the importance of face-to-face communication and interactions (Coleman,

2010, p. 66).

Coleman provides some account of the hacker conference, which she traces back to

computer shows, trade workshops, and professional meetings where computer

enthusiasts could gather (Coleman, 2010, p. 51). This original connection to

professional meetings is especially interesting to this study, which later looks at

conference talks given by Safecast. Indeed, the general notion of a conference talk is

similar in hacker and academic communities where some kind of problem is

addressed. There may be talks on new research, new methods, talks that teach

individuals how to perform some task, or raise some contemporary policy or legal

issue as of general interest to the community—hacker and academic conferences alike

do these things. Conferences provide a space for individuals with similar interests to

gather and participate in discussions similar to the kinds academics participate in

during professional meetings. As hacker conferences became distinct from these

professional meetings and computer shows, they became more exclusive, much like

academic conferences which tend to address very specific communities and require

membership in a professional body. This exclusive, closed model was common until

the Cult of the Dead Cow held HoHoCon in Texas in 1990 (Coleman, 2010, p. 52).

While the conferences began to be open to many more participants, they were still not

fully open in the way the Chaos Communication Camp was open to a wide range of

participants by 2007.

Hacker conferences were one way in which these communities came together.

Another common site of face-to-face hacker interactions have been more and less

formally organized monthly meetings in local communities. Often taking place under
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the banner of “2600 meetings,”2 these monthly gatherings have been ongoing since the

first New York City meeting in 1987 (2600, 2012). The magazine 2600: The Hacker

Quarterly is the organization through which these meetings take their name and

general shape. While 2600 has an affiliated annual conference, Hackers On Planet

Earth (H.O.P.E), there are also these affiliated monthly meetings around the world.

Generally taking place on the first Friday of each month, these meetings allow hackers

to gather at a local coffee shop or food court and talk about their projects and share

ideas. 2600 meetings provide yet another example of the compelling urge to meet

face-to-face to share, interact, and develop some sense of community. As we will see in

the next section, and have seen above, this notion of community is recurring

throughout discussions of hackers and hacking, and continues in the discussion of

hackerspaces. Looking ahead, we will see that hackerspaces increase community

development and participation, not only building a closed community of enthusiasts,

but also moving toward a commitment to the geographically defined communities

within which they are situated. This moves the face-to-face interactions of hackers

from monthly or annual meetings to possibly daily or weekly interactions within a

sustained geographical space and established local community. Further, it situates the

hacker community within a broader community where the participants can interact

with those unaffiliated with the “hacker community,” allowing for a clearer sense from

the community about the important contributions this community can make. Though

meetings like 2600 were never closed to those interested, the fleeting nature of a

monthly meeting meant establishing a community within the community is somewhat

more difficult. Anchoring the hacker community physically helps to seriously embed
2The name references a phone hack where a 2600 hertz tone produced by toy whistle from Cap’n Crunch
cereal allowed for exploitation of the phone system.
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them within a local community and make their worlds somewhat more accessible to a

wider audience. Further, it helps remind those of us interested in the ways the web and

new media have influenced our modes of communication that there is still significant

investment in face-to-face interaction among even those communities dramatically

characterized by their virtual networks.

Indeed, there are also significant investments made to make possible face-to-face

interactions. Time, finances, and mental and physical presence are all crucial to hacker

conferences, 2600 meetings, and other kinds of face-to-face interaction. Of enormous

rhetorical interest is the time and attention (mental presence) given to these events. In

what Lanham (2007) has called an attention economy, one of the scarcest resources we

have is attention and it becomes also the currency we trade in, among more traditional

economic currencies. With these investments in the face-to-face interaction we must

once again remember that it is the communal, institutional, and social structures,

enacted and maintained by rhetorical work, that constitutes spheres of discourse.

Hackers participate in spheres of discourse that exist well-beyond those mediated by

web-based technologies. The continuing investment in face-to-face interactions

suggests that these spheres of discourse are being enacted in what could loosely be

called a community online, but what could much more comfortably called a

community in hacker conferences, 2600 meetings, and especially hackerspaces. While

the conversations, participants, intentions, motivations, enactments, and ethics are

varied within these spheres of discourse, they are coming into contact with one another.

Understanding and misunderstanding is remedied in negotiations that take place

online, from listservs to wikis, but also at conferences such at SIGNIT or DEFCON, and

in the smaller local spaces of 2600 meetings and hackerspaces, which once again can be

taken up in the broader global structures of the community. We see, indeed, a good
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example of such negotiations in the hackerspace movement itself. In this movement,

we will see, that the actions of local hacker groups and their interactions with other

local hacker groups from across the global resulted in a conversation that not only

spanned multiple local hacker communities, but also national politics, global politics,

and politics of the web thus revealing the complex—necessarily complex—rhetorical

landscapes with which we grapple in the study of misunderstanding and its remedies.

With this collaborative and community-based, physically situated, account of

hackers and hacking, it seems unsurprising that permanent locations to gather would

be established. Indeed they have and, as we shall see, they have become sites for

scientific engagement. But the development of these sites were not as given and, as the

history of the hacker conference shows us, the evolution from more individualistic to

communal pursuits took some time to develop. The next section will account for this

departure.

3.2 Hackerspaces: An account

This newly emerging movement of hackerspaces describes a method of peer

production, teaching, and learning. Hackerspaces are physical locations where

expensive manufacturing tools, such as laser cutters and 3D printers, and expert

knowledge, such as software and hardware development, are made available to a wide

member-base of varying levels of expertise (see, for example, Figure 3.13). Face-to-face

interactions at conferences are certainly important for community development among

hackers, as Coleman argues. So too are events like the monthly 2600 meetings, which
3Taken at the hackerspace called Noisebridge in San Francisco, California during a workshop entitled
“Noisebridge Arduinos For Total Newbies workshop” in July, 2011. The original image can be found
online: http://www.flickr.com/photos/maltman23/5982427147/in/set-72157627296726850/
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are much more closely tied to particular communities. Yet, nowhere is the importance

of face-to-face interactions in hacker communities better illustrated than in the history

of hackerspaces. Hackerspaces can be defined as “community-operated physical

places, where people can meet and work on their projects” (Hackerspaces.org, 2013).

However, this definition should be used descriptively and not prescriptively as many

discussions among hackerspace founders, organizers, and members have suggested

that hackerspaces “should not be defined rigidly, because that would create artificial

boundaries and that is not a part of hacker culture or values” (Moilanen, 2012a, p. 96).

Figure 3.1: “Noisebridge hackerspace.” Image credit: Mitch Altman.
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Although hackerspaces “come in many flavors,” there are certain common

characteristics, such as being founded for the “mutual benefit” of members, elected

members, dues, rented physical space, insurance costs, operating costs, and budgets

(Baichtal, 2012, p. 3). Space use is significant in a description of a hackerspace as well.

Baichtal writes that, “on a very basic level, hackerspaces are simply workshops that are

available for rent,” and often stocked with the technologies and supplies for welding,

sewing, electronics design and engineering, and more—especially technologies that

are prohibitively expensive for an individual, such as 3D printers, MIG welders, CNC

machines, industrial sewing machines, oscilloscopes, and laser cutters (Baichtal, 2012,

p. 3). In a 2012 study of hackerspaces, Molianen provides overlapping and further

criteria for hackerspaces. He reminds us, however, that while the “hackerspace

community has gone through several discussions about what a hackerspace is ...

[c]onsensus has not been reached” (Moilanen, 2012a, p. 95). Despite that, he offers six

general criteria that help to characterize hackerspaces,

Firstly, a hackerspace is owned and run by its members in a spirit of

equality. Secondly, it is not for-profit and open to the outside world on a

(semi)regular basis. Thirdly, people there share tools, equipment and ideas

without discrimination. Fourthly, it has a strong emphasis on technology

and invention. Fifthly, it has a shared space (or is in the process of acquiring

a space) as a center of the community. Finally, it has a strong spirit of

invention and science, based on trial, error, and freely sharing information.

(Moilanen, 2012a, p. 95)

Moilanen notes that that not all members of hackerspace communities would agree on

the criteria he has set out. But who are these members anyway? Moilanen surveyed
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hackers to get a better sense of who was participating in hackerspaces and what was

motivating them. In his 20114 survey, he emailed hackerspace listservs and

hackerspace channels for discussion. He was able to survey 250 participants from 19

nations across North and South America, Europe, Australia, and one respondent from

China. In this survey, 25 of the respondents identified as women and 223 identified as

men, while 2 did not specify, with a mean reported age of 31 (ranging from 13–62)

among all participants (Moilanen, 2012a, p. 96). In addition to demographic

information, Moilanen collected some important information about what motivations

those participating in hackerspaces expressed.

Using a pre-defined checklist, Moilanen asked participants to rank the top three

items motivating their “general interest in hackerspaces” (Moilanen, 2012a, p. 100).

He found the top three motivators expressed by hackerspace members were an interest

in “building objects (82%), social aspects, (67%) and software hacking (65%)”

(Moilanen, 2012a, p. 100). Building objects and software hacking should hardly be

surprising motivators, but the significant interest in social aspects is a compelling case

for the importance of community.5 Co-founder of the San Francisco Noisebridge

hackerspace, Mitch Altman says that “We all need community” and while there is

“precious little of it in our modern world ... we all need it” (qtd. in Baichtal, 2012, p. 5).

But what motivates this community building through social sharing and participation?

Moilanen found that many reported that “[a]ltruism, community commitment,
4Moilanen’s article describes survey results for both 2010 and 2011. Results from his 2012 peer production
survey are published online, see (Moilanen, 2012b). His 2011 survey provides insightful demographic
data used here. While his 2012 survey also provides interesting data, the response rate dropped from
250 (2011) to 138 (2012), which is significant enough to suggest the 2011 data may be somewhat more
comprehensive. The results from the 2012 survey will be used below to discuss emerging DIY science
spaces as the need to distinguish between different kinds of peer production spaces becomes important.

5“Social aspects” here refers to “events and meeting people,” which was included as a description in the
survey (Moilanen, 2012a, p. 100). This category was not included in Moilanen’s 2010 survey, but he felt
the need for the item had “become clear” (Moilanen, 2012a, p. 100).
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meeting other hackers in real world and having fun” all appeared to be important

motivators, with approximately 80% of hackerspace members purportedly

“contributing to community without expecting something in return” (Moilanen, 2012a,

p. 101). Moreover, about “75% feel that commitment to community is one of the most

important sources of motivation” (Moilanen, 2012a, p. 101).6 While these motivators

were found in a large percentage of the survey respondents, it is worth noting that in

Moilanen’s 2012 survey he found that there was some frustration with the framing of

questions about motivation, particularly because the question was mandatory and

asked respondents to prioritize a list of pre-defined motivators (“Results” Moilanen,

2012b). During an IRC conversation, one participant told Moilanen “I have ZERO

opinion on ‘bio hacking’ or ‘arts’, why do you force me to have one? It [the survey]

explicitly required me to put ALL things in an order while I don’t give a flying fart

about biohacking or art” (“Results” Moilanen, 2012b). Survey comments, Moilanen

tells us, made similar remarks. Survey results for motivation can only be taken as some

general indication that there are different motivators and it seems that community is

significant for many.

Freedom of the community to define itself and remain flexible has some importance

here, indeed providing us with some indication of values at work, and also tells us

about the flexibility of boundaries around activities, conversations, and the kind of

work done. We might, perhaps, even characterize the shape of hacker communities,

conferences, and spaces as resistant to certain kinds of boundary work. Though we see

certain values and ideologies forwarded, the unwillingness to codify and enforce
6While these social aspects were important to hackerspace members, Moilanen also found that between
men and women, “[b]oth genders are equally disinterested in management and administrative tasks”
(Moilanen, 2012a, p. 105). Perhaps this provides some insight into how a peer-driven community
functions by being adverse to any kind of empire building among participants.
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certain practices, processes, procedures, methods while still valuing transparency and

reproducibility, approaches offers an enormously flexible space for generating

knowledge, raising political and social and technical issues, and integrating resistive

forces with communal knowledge. Rhetorical forces at work, then, are enormously

diversified and in constant negotiation. Characterizing certain practices and norms

becomes incredibility difficult if we look to questions of community in this space.

Expertise offers a slightly more establish set of discursive practices, but these too often

are characterized in terms of ideologies and values, rather than procedural and

recurrent use, such as we might see in the codification of laboratory manuals, scholarly

publishing, etc. How then can we come to a rhetorical characterization of what is going

on in such a space? By better understanding the motivations and values—such as we

can generalize about those—within specific spheres of discourse within hacker

communities (e.g., within hackerspaces engaged in scientific research) we might come

to learn something about the individuals, communities, and politics participants in

these spheres of discourse hope to engage. Understanding this, the audience for these

activities, gives us an important space to understand something of the nature of the

work being done. One way to begin to understand the audience is to select from the

multiple practices hackerspaces engage in and since this study is especially interested

in scientific engagement, one logical place to begin is with concern for educating. This

seems a reasonable space because much of the work we discussed in citizen science

broadly concerns science education, in addition to the research itself, so looking for

that here might tell us something about possibly audiences and, if absent, that tells us

something too.

But how have these communities come about? The history of hackerspaces

warrants some attention because these newly emerging spaces have complex roots that

91



raise questions about the boundaries between experts, non-experts, and the

intersection with broader “publics” or local (geographic) communities. In one

internalist account of hackerspaces a model of three “waves” is offered by Farr (2009),7

with the third wave representing the most recent development in hackerspaces that

followed from CCC 2007.

First Wave hackerspaces, Farr suggests, were those that emerged in the early 1990s

with spaces such as L0pht, New Hack City, and Hasty Pastry. L0pht’s hackerspace, for

example, began in 1992 and remained open through 2000 (Pettis & Schneeweisz, 2011).

These spaces were not open to the public, rarely admitted new members, and “stayed

in the shadows as much as possible” (Baichtal, 2012, p. 7). Indeed, these spaces were

limited to small groups, but this exclusive model “was in some degree a stifling

environment when it came to exposing the hackers to new ideas and new skills”

(Baichtal, 2012, p. 7). Limiting diversity of participation, these spaces “missed out on

the incredible explosion in interest that would follow” (Baichtal, 2012, p. 7). Across the

Atlantic, primarily in Germany and Austria, the Second Wave of hackerspaces were

taking shape, according to Farr, and these were publicly known, accessible, and

recognized in a way their American counterparts have not been (Farr, 2009). Some of

these spaces date back to the 1980s, including the Chaos Computer Club’s original

space in Hamburg (Pettis & Schneeweisz, 2011, p. 006). Especially setting apart these

second wave spaces was the notion that hackers “could be perfectly open about their

work, organize officially, gain recognition from the government and respect from the
7The account Farr provides is given on the Hackerspaces Flux blog, a blog that began in 2008. In the first
blog post, dated December 26 2008, the hackerspaces.org team’s “Hello, World!” post reads: “Get an
insight on hackerspaces all around the globe, their culture, and what’s currently going on. Share your
thoughts with the hackerspaces community, comment, and: build! unite! multiply!” (Schneeweisz,
2008). Since then, the blog has provided information about different hackerspaces, related events,
organizational concerns, and information of interest to those developing, maintaining, or participating
in hackerspaces.
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public by living and applying the Hacker ethic in their efforts” (Farr, 2009). With this

orientation, these hackerspaces flourished and set a path for the third wave of

hackerspaces. The most recent efforts, the Third Wave of hackerspaces, are those that

emerged after the 2007 Chaos Communication Camp.8

The Hacker Foundation,9 a U.S.-based non-profit interested in supporting hacker

communities, organized a tour for Americans as part of the 2007 Chaos

Communication Camp (CCC) events.10 Many of these individuals were based at

“Camp Anaconda,” the American camp, after traveling together as part of a “Hackers

on a Plane” (HoaP)11 trip from the U.S.-based DEFCON hacker conference to the

German-based CCC event. A 2007Wired article, published on the second day of CCC,

August 11th, suggests that this is the beginning of the third hackerspace movement.

Titled “‘Hacker space’ movement sought for U.S.,” it interviews Hacker Foundation

co-founder Farr, who provides this account of “waves.” “The idea,” Farr says, “is to

have someplace where hackers can come and have meetings, do good works, and show

the community what they’re really about” (Farr qtd. in Borland, 2007). He continues,

“We want to show people that hackers aren’t criminals, that they’re creative types who

have a way of making technology do things it wasn’t originally intended for” (Farr qtd.

in Borland, 2007). The group of American hackers visited hackerspaces in Germany
8In their 2008 book Hacker Spaces – The Beginning Bre Pettis and Astera Schneeweisz collected histories of
individual hackerspaces. This collection provides a good overview of individual hacker space histories.
John Baichtal’s 2011 Hack this: 24 Incredible hackerspace projects from the DIY movement is also a helpful
resource that looks at projects from hackerspaces.

9Hacker Foundation began in 2003, with partial origins in the DEFCON 8 and 9 meetings, and obtained
non-profit status in 2005 through the State of California (Farr, 2006).

10In 2006 Nick Farr was invited to the Chaos Communication Congress and was able to visit c-base.
“That’s really where the whole hackerspace thing hit me,” Farr said, “A real community built around a
space that had a strong culture ... I saw it and said ‘This is what we’re missing in the United States!’”
(qtd. in Baichtal, 2012, p. 8).

11Hackers on a Plane has continued, providing travel arrangements to various hacker conferences around
the world. More information can be found on their website: http://www.hackersonaplane.info/
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and Austria, where each hackerspace presented a history of their development (Ohlig

& Weiler, 2007). From here the values, methods, and plans for a third wave of

hackerspaces began to cohere.

Several months after Chaos Communication Camp 2007 (CCC 2007), the Chaos

Computer Club held its annual meeting, Chaos Communication Congress. At

Congress, Jens Ohlig and Lars Weiler12 gave a talk titled “Building a Hacker Space.”

After the American August 2007 tour of hackerspaces, following CCC 2007, Ohlig and

Weiler developed what they call “Design Patterns” for hackerspaces, borrowing the

term from software development.13 In their talk, Ohlig and Weiler discuss

“Sustainability,” “Independence,” “Regularity,” “Conflict Resolution,” and “Creative

Chaos” patterns. Each of these categories is further broken down to address specific

problems hackerspaces face. For example, “Sustainability Patterns,” includes some

discussion of “Infrastructure Pattern,” “The Grace Hopper Pattern,”14 “Community

Pattern,” “Critical Mass Pattern,” and the “Strong Personalities Pattern” (Ohlig &

Weiler, 2007).15 These Design Patterns provide some guidance to help newcomers

develop hackerspaces and ensure they are sustainable entities. Efforts of the Hacker

Foundation and the hackerspace movement resulting from the connections made and

experiences had during CCC 2007 certainly support Coleman’s assessment of the
12Ohlig is a co-founder of Chaos Computer Club Cologne andWeiler of Chaos Computer ClubDüsseldorf
(Ohlig & Weiler, 2007).

13Gamma, Helm, Johnson, and Vlissides’s (1994) Design Patterns: Elements of Reusable Object-Oriented
Software describes solutions to recurring problems in software development, design patterns.

14While infrastructure, community, critical mass, strong personalities, charitable member patterns are all
rather self-explanatory, the Grace Hopper pattern may require some explanation. Grace Hopper was a
US Navy Rear Admiral and computer scientist who developed the first complier, A-0 system for the
UNIVAC I. The Grace Hopper Pattern addresses the problem of timing: when to start a hackerspace?
How much more time should be committed to design and development. So on. Hopper’s statement,
“It’s always easier to ask forgiveness than it is to get permission” is taken as some advice on this problem
(Hamblen, 1986, p. 6).

15These patterns have been expanded upon in the Hackerspaces Wiki.
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importance of face-to-face meetings. Traveling to Europe for CCC and the opportunity

to meet with and speak to those running hackerspaces helped to cement commitments

to community-building through physical spaces, co-created by hackers within a given

community, with community interest in mind. Learning to design and implement

these spaces is subject of ongoing theorization within hacker communities.

Farr’s effort to bring American (and Canadian) hackers to Germany with Hackers

on a Plane (HoaP) appears to have had some success. Hackerspaces opened across the

United States from 2007 until the present. Currently there are over 1,100 hackerspaces

around the globe documented on the Hackerspaces wiki (Hackerspaces.org, 2013). The

number of these spaces is continually growing. More are planned and will continue to

open for the foreseeable future. Mitch Altman, on the 2007 HoaP trip captures the

energy and possibilities that were opened up, saying, “What we saw [in Germany and

Austria] was very compelling ... There were so many amazing people who were

presenting so many cool projects, beautiful art, wonderful crafts, creating community,

serving community, helping each other, teaching, learning, sharing” (Baichtal, 2012, p.

9). As they grow, the kinds of work taking place in hackerspaces, the communities that

comprise hackerspaces, and the communities engaged by hackerspaces also continues

to grow. As Farr notes, since the days of L0pht and similar exclusive hackerspaces,

there has been a dramatic growth in the number of publicly open hackerspaces (Farr,

2009). The ways in which these spaces will negotiate community-building, consensus,

conflict within poses many problems. So too does the negotiation with external

communities, governments, and popular conceptions about “hackers.” These are all

complex negotiations for further research, negotiations that promise to tell us much

about the educational, political, and social significance of this growing movement.

Returning to Altman’s account there is a critical site of research I wish to begin to trace
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here: the educational implications of hackerspaces.

Despite the rapid increase in numbers, hackerspaces are only beginning to realize

the possibilities they can provide, including participation in scientific research. It is

important to document these developments because hackers involved in this research

help illustrate the fuzzy division between science and technology, or scientific research

and engineering, instead evidencing a more holistic understanding of the interplay

between the two. This is particularly important for questions in rhetoric, with its

partially distinct lines of research between rhetorics of science and rhetorics of

technology. Problematizing such distinctions helps to unseat the objects of science and

technology as a primary focus of rhetorical criticism and instead look to the suasive

practices, the arguments within and the actors of some community, to ask questions

about the motives, actions, and ideologies behind a movement or community.

One particularly interesting effort, and one related to academic engagement with

science, is the instructional elements of hackerspaces and DIYBio labs. Teaching and

learning occurs in these spaces. The kind of work that hackers participate in at

hackerspaces allows for spontaneous teaching and learning in an unstructured

environment. In the survey, “learning” one was of the “other” “general interests” that

Moilanen identified in his survey, appearing “several times,” which Moilanen argues

suggests “that learning in general is important for participants” (Moilanen, 2012a, p.

101). As the hackers work on projects, interact with one another, they are able to

discover, share, and learn from the process—including mistakes and

miscalculations—and outcomes. Farr suggests that much of this work might better be

described as “play,” where technical skills are enhanced “through play and pure

enjoyment” (qtd. in Baichtal, 2012, p. 6). Further, the elements of community that are

emphasized in the characterization of hackerspaces becomes important in the context
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of learning. Baichtal reminds us that hackerspaces “are open to all skill levels and any

area of interest” and that if “you don’t know something, you can go to the space and if

no one there knows the answer, chances are people will help you find out” (Baichtal,

2012, p. 6). This collaborative, community-based learning becomes an important part

of the hackerspace both for learning and sharing, but also for community-building.

Underestimating the importance of this unstructured learning space would be

mistaken, because at the core hackerspaces are “a hotbed of doing and learning on par

with an academic institution” (Baichtal, 2012, p. 6). The comparison with academia

raises some interesting questions about the general educational attainment of those

participating in hackerspaces. Can these spaces really be on par if there are not trained

instructors? People aware of certain pedagogical models? Molianen’s 2011 survey

found that the self-reported educational qualifications of members vary, but the

majority claim at least some post-secondary training. Of the respondents he found that

only 3% had less than a high school education, 8% obtained their high school diploma

or a GED, 22% had some college training, 10% a 2-year college degree, and 32% a

four-year college degree (Moilanen, 2012a, p. 99). The remaining 25% was composed

of 32% with Masters-level degrees, 3% with Doctoral-level degrees, and 1% listed as

“other” (Moilanen, 2012a, p. 99).16 This is a really rather remarkable concentration of

individuals with post-graduate degrees offering their expertise in a public learning

space. Further, training similar to academic classroom-based instruction occurs in
16Dramatically, the number of post-secondary graduates increased in Moilanen’s 2012 survey. Of the 138
participants, only 1% had less than high school, 13% obtained their high school diploma or a GED, 22%
some college, none reported a 2-year college degree, 30% a 4-year college degree, 26% a Masters-level
degree, and 8% a doctoral degree (“Education” Moilanen, 2012b). While Moilanen suggests there has
been some polarization, one must wonder in light of the dropped in participants if there is not some
bias generated by the willing participant pool to favour those who have graduate-level training—that
is, a certain sympathy for the poor researcher trying to collect surveys and report a reasonable response
rate.
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these spaces. Hackerspaces also offer classes and, like community college classes, “if

you’re interested in electronics, or kitting, or building furniture, but don’t know how,

you can take a class at the space and get the 411 [information]” (Baichtal, 2012, p. 6).

While these classes are certainly important contributions to the hackerspace, Baichtal

argues that “a lot of learning happens even outside of classes. Simply by being in the

same room, it’s easy for the members to interact with each other and learn about other

projects that are being worked on in the space” (Baichtal, 2012, p. 7), which helps to

underscore the importance of developing a strong, welcoming, and open community

for hackerspaces. Pulling in not only those self-identified hackers, but the broader

community provides an opportunity for educational outreach. This also provides a

kind of community focused around some shared interest, not unlike traditions such as

quilting circles or event sporting groups.

The enormous influence of higher education on these spaces, and indeed on the

history of hacking from its early days, should not come as surprising. It is an enterprise

driven by inquiry, which makes the increasing intersection with scientific research

unsurprising. Yet, we see some discussion that sets these efforts apart from the

academic. In learning especially, we see resistive language, language that suggests a

more open, creative, and perhaps “practical” sensibility. However, the rhetorics of

education here, I will suggest, reflect not a debasement of education, but a more critical

engagement with pedagogy. Pedagogy is not the end in itself, but rather a means to

engagement with the world. Students can learn what we might call skills-based

capacities, but this is all embedded within a community ethic of life-long learning into

which one is enculturated. Further, the practicality of such a community is not merely

in skills-based learning, but in application of learning to the world for the purposes of

social action. Skills are tools that can be put to use for individuals, within a community,

98



and for serious political social action. Where much of academia has become a

depoliticized, decontextualized instrument of indoctrination, and gutted of the

enormous capacity for cultivating young minds, the rhetoric of education in

hackerspaces recalls early anti-authoritarian educational values of the mid-20th century

United States education—unsurprisingly when we start to see these communities

depart somewhat from their academic and professional computing origin.

Hackerspaces are increasingly diversifying and this means there will be more

educational opportunities. When Moilanen gathered data on the “general interest” of

members in hackerspaces there was a strong theme that appeared when participants

listed “other” interests: science. Moilanen writes that among these “other” interests

reported were: “learning, biohacking, biology, biotech, energy, diybio, robotics, 3D

printing, chemistry, science & math, foundry work, fabrication techniques not available

at home, podcasting, fibre-crafts and chemistry & physics” (Moilanen, 2012a, p. 101).

Hackerspaces are beginning to open that are concerned especially with scientific

hacking. These spaces promise to be valuable sites for engagement with broader

publics, for educational and learning opportunities, and may serve as another site of

citizen science.

3.3 DIY science

A range of peer production spaces have been emerging along and within the

hackerspace movement. These different types of spaces might be called makerspaces,

DIY Bio labs, or fab labs.17 Many or most are driven by a similar investment in open
17Hacklabs have been omitted here because, as Maxigas (2012) argues, these have their own tradition and
historical context that is somewhat apart from the development of hackerspaces. Additionally, hacklabs
have different ideological drives and mandates as they “have been explicitly politicised as part of the
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shared spaces that afford access to expensive, large, or otherwise uncommon

production technologies and communities of shared expert knowledge.

Noisebridge, for example, has a project to launch photographic equipment into the

stratosphere, with a particular emphasis on the educational value of the project.

BioCurious, a Bay Area hackerspace, for example, was founded in 2010 and its mission

states that the members “believe that innovations in biology should be accessible,

affordable, and open to everyone” by “building a community biology lab for amateurs,

inventors, entrepreneurs, and anyone who wants to experiment with friends” (“About”

BioCurious, 2013). The space includes a laboratory sink, freezer, refrigerator, autoclave,

PCR machines, microcentrifuges, vortexes, ultrasonic bath, and common supplies

including pipettes, glassware, tubes and more (“About” BioCurious, 2013). Similarly,

Genspace (New York) was founded in 2009 with the mission to “a nonprofit

organization dedicated to promoting citizen science and access to biotechnology”

(“About” Genspace, 2013). These spaces are not limited to the U.S. For example, La

Paillasse in the /tmp/lab hackerspace in France provides a lab for biohacking. While

these examples provide some range, we see that biohacking is very popular, and so we

will begin with some discussion of that space and then move to broader discussions

about hacking and science.

There is, of significant rhetorical interest, a popular manifesto delivered in January

2010: “A Biopunk Manifesto,” by Meredith L. Patterson,18 a leader in the biopunk

movement. As I advocated earlier in the chapter, it is important to give voice to the

broader anarchist/autonomist scene” while hackerspaces do “not necessarily defining themselves as
overtly political” (“Introduction” Maxigas, 2012). However, we will see that the DIYBio movement, in
one of its popular texts, a manifesto, uncovers some deeply political values.

18I have included the manifesto in its entirety as Appendix A because of the ephemeral nature of web
texts. I will treat the discussion with some length below, but the full text provides important subtitles
and qualifications.
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community itself as well as popular or academic accounts, and so the manifesto will

help shape the discussion of biopunks, which will then lead into more academic

discussions and a move to DIY science beyond biology. The manifesto helps us by

revealing the resistive language and politics of DIYBio. Beginning with a definition of

terms, the manifesto reads,

Scientific literacy is necessary for a functioning society in the modern age.

Scientific literacy is not science education. A person educated in science can

understand science; a scientifically literate person can *do* science.

Scientific literacy empowers everyone who possesses it to be active

contributors to their own health care, the quality of their food, water, and

air, their very interactions with their own bodies and the complex world

around them. (Patterson, 2010, para. 1)

Here we see that the purpose of the DIY movement is not simply a matter of

tinkering—though that can certainly be an important and political activity—but rather

to provide citizens with important tools for living in the 21st century.19 With movement

into a modern risk-based world, as (Beck, 1992) might describe it, the ability to

understand the sources of risk, what produces risk, and how to manage risk is crucial

to all citizens, but especially the oppressed. Inexpensive monitoring tools and access to

information do not in themselves provide an adequate framework for engagement with

the kinds of processes and practices that allow data gathering and informational

resources to be turned into knowledge or practical application of such knowledge.

We further see departure in the above statement from the methods of citizen

science most often discussed. That is, the kind of work that citizen science
19As well, it is worth noting that this definition of scientific literacy is somewhat at odds with more
canonical definitions, such as Trefil and Hazen (2010).
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accomplishes is not always or particularly in the interest of the citizens themselves.

Certainly their contributions are important to larger research agendas that may benefit

them, they may have senses of satisfaction, and they there may even be educational

benefits, but these are all, indeed, benefits and not the primary motivation of the

situation. Here we see that the situation is characterized by individual investment and

benefit from the research. This point has not gone unnoticed by biopunks, and the

manifesto itself addresses these points saying,

Citizen science has suffered from a troubling decline in diversity, and it is

this diversity that biohackers seek to reclaim. We reject the popular

perception that science is only done in million-dollar university,

government, or corporate labs; we assert that the right of freedom of

inquiry, to do research and pursue understanding under one’s own

direction, is as fundamental a right as that of free speech or freedom of

religion. (Patterson, 2010, para. 2)

Grounding the citizen in citizen science through an articulation of individual rights is a

profoundly resistive act. Gross (2006) reminds us that the way science gets carried out

has long been determined by powerful institutions, such as the early Royal Society in

the United Kingdom, which “decided what science was, how it would be

accomplished, how validated, and how rewarded” (Gross, 2006, p. 28). Moreover, the

relationship set boundaries between the scientist and the public with the “paradoxical

promise of early science that it would benefit society best when wholly insulated from

larger social concerns” (Gross, 2006, p. 28). Given the institutionalization and

corporatization of scientific research, and some paternalistic roots in the Royal Society’s

contract with the public, it is unsurprising that biopunks would resist such boundary
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work, replacing the discourse by reinstating an individual’s rights and agency.

Moving these ideologically arguments into practice, the biopunk effort is concerned

with economic, material, and political concerns. The manifesto continues,

Research requires tools, and free inquiry requires that access to tools be

unfettered. As engineers, we are developing low-cost laboratory equipment

and off-the-shelf protocols that are accessible to the average citizen. As

political actors, we support open journals, open collaboration, and free

access to publicly-funded research, and we oppose laws that would

criminalize the possession of research equipment or the private pursuit of

inquiry. (Patterson, 2010, para. 3)

While the work that Safecast does is self-described as “apolitical,” certainly a

considered statement in the charged political discussions of nuclear energy generation,

their work is political in another way. By creating low-cost equipment, the biopunks20

and Safecast both engage a politics surrounding technology that advocates for its

access to all. Similarly, Safecast publishes their data under a Creative Commons 0

license, which is an important intervention in the politics of data sharing. These efforts,

by biopunks and Safecast, coincide with enormous and contentious debates about

open science. With their history in the movements that shaped open ideologies—that

is hacker and cypherpunk traditions—these two groups offer considerable insight into

a newly emerging sphere of discourse in the sciences. See, for example, Kelly and

Kittle Autry (2013).

The “political worlds” inhabited here are not the partisan politics of a particular

nation-state, but rather the politics that engage our technological access, use, and
20See, for example, the work of Tekla Labs on Berkley’s campus, as described in Greenwald (2013).
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rights. It is in these politics that biohackers and other science hackers are compelled to

intervene, perhaps because their very existence is dependent upon political freedoms

that allow for tinkering, experimentation, sharing, use, and reuse of software,

hardware, and methods. The manifesto suggests as much, saying,

Perhaps it seems strange that scientists and engineers would seek to involve

themselves in the political world – but biohackers have, by necessity,

committed themselves to doing so. The lawmakers who wish to curtail

individual freedom of inquiry do so out of ignorance and its evil twin, fear –

the natural prey and the natural predator of scientific investigation,

respectively. If we can prevail against the former, we will dispel the latter.

As biohackers it is our responsibility to act as emissaries of science, creating

new scientists out of everyone we meet. We must communicate not only the

value of our research, but the value of our methodology and motivation, if

we are to drive ignorance and fear back into the darkness once and for all.

(Patterson, 2010, para. 4)

Here the language is, as we might expect in a manifesto, politically and ideologically

charged. The presumed distinction between scientists and engineers and the messy

business of politics quickly is discarded on the principle of resistance of those things

that undermine the ideals of science and defense of the ideals that encourage inquiry.

It is unsurprising that we find in this defense the ideals of science, as institutionalized

and professionalized as it may current be, because the norms harken back to some

basic notions that drive the very idea of science.

Delfanti (2013), in examining this emerging space of DIYBio in hacker communities,

sees a “confluence between the Mertonian ethos [...] and the hacker ethic, a diverse and
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heterogeneous set of moral norms and cultural practices whose foundations are based

upon the desire to have a free and direct approach to technology and information”

(Delfanti, 2013, p. 1). Such a confluence helps us understand why sometimes

anti-authoritarian and resistive spheres of discourse, such as that in the Biopunk

Manifesto, appear to repeat narratives of powerful institutions. However, Delfanti

argues, “hacker cultures represent a course of innovation and contamination of

scientists’ cultures” (Delfanti, 2013, p. 3)

Yet, in our exploration of how DIYBio intersects with science, open science, and

citizen science we uncover a history fraught with the rise of neoliberal markets, which

is discussed in the previous chapter. Indeed, open science itself and especially biology

and biomedical sciences, as Delfanti (2013) argues, have participated greatly in the

advancement of neoliberal free market ideologies. We see evidence of this from early

on with the race between Watson and Crick and Oswald Avery (Miller, 1992), to the

patenting of genes, the competitive effort to sequence the human genome, and so on.

Such activities remind us, as does Delfanti (2013), that “it would be naïve to see open

science as a pure liberatory programme” because “open biology is participating in the

evolution of neoliberal societies” (Delfanti, 2013, p. 14). Hacker communities are

rooted in this neoliberal agenda as well, with complicated histories interwoven with

the rise of Silicon Valley and its aggressive free market ideologies. We can find several

more Bill Gates and Steve Jobs to our Richard Stallmans and Linus Torvalds.

However, recalling that the “movements” we speak of, hackers, hackerspaces, and

DIYBio or science hacking, are all comprised of a plurality of perspectives and some

are indeed critical of the neoliberal free market call. Hackerspaces especially offer an

interesting example of a highly social and communal turn within hacker communities.

In this chapter I have attempted to trace the history of this third wave of hackerspaces,
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which is firmly grounded in European traditions ported back to the United States and

then around the world. Here we find a different history than that offered by the rise of

early hacker communities along with the neoliberal Silicon Valley high tech sector.

From the historic global origin and proliferation of these hackerspaces we see DIYBio

spaces emerging. We also see scientific experimentation, such as that at Noisebridge,

taking place. Safecast shows us that scientific research, beyond biology, is also taking

place in hackerspaces.

3.4 Peroratio

In this chapter we have covered notions of “hackers” and “hacking,” some ways to

think about the global hacker community, the micro-communities that compose that

global community, and the history and development of hackerspaces. Finally, moving

to hackers engaged with science, we looked to the DIYBio movement and then wider

engagement of hackers with scientific research. With this sense of hackers and

hackerspaces, the role of the Tokyo hackerspace and efforts to build devices is

embedded within a broader movement. But the story of Safecast evolved over time and

its roots in hacker culture and hackerspaces is only a partial story. The activities that

Safecast is engaged in intersect with the rise of citizen science, which we looked at in

the previous chapter. The history of hackerspaces here tells a story that complicates

our notions of “citizen” or “non-expert” participation. Safecast activated networks of

experts in different areas to form a collective expertise to build and deploy devices.

This grassroots effort, or bottom-up citizen science, may seem like an unusual case

with the level of expert involvement, but we will see that citizen science has many faces

and the way “non-experts” have been participating through citizen science has been
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important and complex for many decades. Importantly, these non-experts appear to

have introduced holistic arguments for policy, community economic and social impact,

and social justice along side the scientific aspects of some project. Hackers, we have

seen, often have a sense of these issues in very sophisticated ways as well.

Attuned to both the technical and social implications of emerging technologies,

hackers are generally aware of the significant political, policy, and social implications

of the technologies with which they engage and manipulate. After all, “technology

does not transform a culture until it escapes the clutches of those who created it”

(Wohlsen, 2011, p. 15). For this reason, the significance of hackers participating in

scientific exploration and work is important. It is almost cliché to say that the rapid

progress of scientific research has posed a number of questions for us to ask about

ownership of genetic combinations, molecular structures, or access to information

about pollutants in our air, water, and the rest of our surrounding environments.

Scientific disinterestedness poses problems for such questions, questions are that

necessarily political, ideological, and social. While science is not good, bad, or neutral

(but is certainly rhetorical), it appears that spheres of scientific discourse have largely

attempted to distinguish themselves from the political or social. Hacker involvement in

this work reminds us not only that such a division, and other Mertonian ideals, are

impossible ideals—ideal to some, anyway—but also that they do a disservice to critical

engagement with our new and emerging technologies and associated practices.
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Chapter 4

Rhetorical Patterns: Linkages Between Genre and Style

[W]e are so accustomed to our own well-worn grooves of expression that
they have come to be felt as inevitable.

— Edward Sapir Language: An Introduction to the Study of Speech, p. 51.

[G]enre is not just a pattern of forms or even a method of achieving our
own ends. We learn, more importantly, what ends we may have: we learn
that we may eulogize, apologize, recommend one person to another ... We
learn to understand better the situations in which we find ourselves and the
potentials for failure and success in acting together.

— Carolyn R. Miller, Genre As Social Action, p. 165.

[I]nstead of seeing the figure as a ‘deviation’ of expression, extrinsic to
thought, it is made an element of thought, a means of finding and proving,
even if what it finds and proves is never more than probable.

— Oliver Reboul, The Figure and the Argument, p. 169–170.1

Patternings of language give us recurrent forms to help us understand how
1From (Sapir, 1936), (Miller, 1984), and (Reboul, 1989), respectively.
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particular communities argue and why they argue (their values). By revealing

something of the form and the rationale, we gain insight into the bounded spheres of

discourse that are established and maintained by scientific communities. For example,

scientists make cautious, qualified claims in research articles. The article is then vetted

in the process of peer-review and then open to the community of field-specific

researchers (and to some extent those from other fields) for scrutiny. The nature of this

work might suggest to us that the reason why scientists argue—put forward claims to

be scrutinized—is because the work that they do has significant consequences and

cannot be done haphazardly. Further, we learn that the community values expert

knowledge, which is demonstrated through qualifications that respect disciplinary,

methodological, and experimental limitations as well as the processes that underlies

scientific research. Recurrence of these patternings across texts helps us to identify

different genres. Genres represent “stabilized-enough” (Schryer, 1993) agreements

about what kinds of “utterances” (Bakhtin, 2004 [1986]), or “communicative actions”

(Miller, 1984), are being undertaken and what they mean, relative to a particular

community.

How we identify these patterns, uncover what might be a genre, varies across

traditions of genre studies. One useful, and widespread, approach is Swales (1990)

modelling of genres. For example, Swales describes a practice in science writing,

primarily found in research article introductions, but also present in grants and other

kinds of science writing, whereby a research establishes a “space” for their work.

Create a Research Space (CARS) is a model that reveals this recurrent patterning that

genres provide. In the CARS model a researcher first establishes a general area of

research, the “territory,” they are interested in treating. They then refine this space

while making some claim for its importance to the field. Then, in a second move, the
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researcher reveals there is some problem with the current research literature, perhaps a

better a method has been found, or that a new important direction requires expansion.

Finally, the researcher suggests they are able to “occupy,” fruitfully contribute to this

niche. Swales CARS model is applicable across a wide-range of disciplines and thus

important to practical or applied matters of science writing.

However, such formal features are situated and require contextualization. For

example, a feature of the research article in many scientific fields is the absence of the

first-person singular pronoun “I.” This common feature of the genre could be

understood to direct attention to the research and not the researcher, with several

rhetorical consequences. The researcher can be read as a disinterested, objective

observer attempting to sort through data to find facts about reality. Such a strategy

may seem a somewhat unnatural style and may interfere with the clarity of the text.

However, the stylistic decisions might also work in the service of argument rather than

management of ethos. Indeed, Riley (1991) suggests that this is a much more complex

stylistic decision. Rather, this is part of the overall trend to use passive construction in

expository scientific writing. An active style, she suggests, would be rather more

suitable for argumentative purposes (see: Riley, 1991).

We see, then, the important interplay of stylistic decisions and genre as ways of

constructing knowledge within a particular community. From this we can see that

scientists shape their research to fit into pre-existing research areas; however, each

individual research project still seems to suggest some “core,” individually-driven

research focus that exists both before and beyond its reporting in reports, articles, and

other scientific genres. Myers (1990) shows us that one research project’s articulation

changes across genre contexts, but something of the project’s “core” remains. The

practice of cobbling together grants from a number of agencies, likely responding to
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very different exigences, suggests some core to the research itself as well. But can we

see this in the genres? How do the conventions and constraints of genres both obscure

and reveal something of the researcher’s vision? More practically, what does the genre

tell us about the researcher’s or research team’s reasoning? That is, with the constraints

of something like the original research article, is the practice of scientific reasoning

obscured or distorted such that an analysis of the genre itself promises an incomplete

picture of the internal workings of scientific research—only a post-production model?

The rhetorical work I will undertake is first to articulate the complexities

contributing to this context of meaning for texts, I look especially to rhetorical genre

theory. Rhetorical genre theory is helpful in understanding how individual texts find

meaning in the world through their audiences’ familiarization with cultural, social,

institutional, and other cues. The ways in which genre elements cross from one genre

to another—in the case of our study here, from expert to non-expert and/or

amateur—will be explored. By examining how patterns might cross from one

community or context to another, we can learn about the values of particular

communities.

4.1 Rhetorical genre theory

Theories of genre in the rhetorical tradition can be traced back to Aristotle, with the

genres of forensic, deliberative, and epideictic discourse. Since antiquity, theories of

genre, like genres themselves, have proliferated far and wide. Film studies, television

studies, library sciences, computer science, literary studies, linguistics, and rhetoric

have all used the term to characterize recurrent utterances. The enormous reach of

genre has meant the term has such disparate meanings that it could be said to define
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almost any kind of characterization of recurrent text types. Numerous arguments have

been launched against each of these definitions. Tracing the history of each definition

and debate is an impossible task for even an extended work such as this one. Broadly,

we might trace the early conceptualizations of genre to formalist approaches, concern

with the classification of text types in a closed set. A turn in the mid-to-late 20th

century saw formalist conceptions challenged with pragmatic approaches, (see: Miller,

1984; Bakhtin, 2004 [1986]; Hauptmeier, 1987). While these approaches to genre can

generally be divided between these two camps, there is certainly a middle ground. I

will argue that both formalist and pragmatic conceptions of genre inform a rhetorical

understanding of genre.2

Bitzer’s (1968) “The Rhetorical Situation” outlines a problem space that becomes

especially important for genre. Bitzer tells us that a rhetorical situation offers a more

complex notion than just “context” or even texts in context, but rather offers a notion of

relations and recurrence in a pragmatic account of rhetorical response. For Bitzer,

rhetoric is,

pragmatic; it comes into existence for the sake of something beyond itself; it

functions ultimately to produce action or change in the world; it performs

some task. In short, rhetoric is a mode of altering reality, not by the direct

application of energy to objects, but by the creation of discourse which

changes reality through the mediation of thought and action (Bitzer, 1968,
2To maintain a manageable set of theories for which to account, here we will be concern primarily
with theories of genre from the late 20th century to the early 21st century. Currently, genre theory is
typically characterized in Anglo traditions by three fields: English for Specific Purposes (ESP), Systemic
Functional Linguistics (SFL), and Rhetorical Genre Studies (RGS) (Hyon, 1990). Newly emerging schools
of thought on genre are also appearing globally, and in less Anglo-centric contexts, particularly notable
being the Brazilian school. While the approach to genre in this dissertation is grounded firmly in a
rhetorical approach, the insights of ESP and SFL theories of genre should not be discounted. For more
detailed coverage of theories of genre see (Miller & Kelly, in press).
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p. 3–4).

Here the mediation of thought and action is crucial for enacting “change in the world,”

but to achieve such an effect, mediation must be situated. A rhetorically situated

discourse, then, has certain influential elements. Bitzer tells us as much, saying that the

rhetorical situation “may be defined as a complex of persons, events, objects, and

relations presenting an actual or potential exigence which can be completely or

partially removed if discourse, introduced into the situation, can so constrain human

decision or action as to bring about the significant modification of the exigence" (Bitzer,

1968, p. 6). The three common elements of the rhetorical situation—exigence,

audience, and constraints—are what exist prior to the rhetorical response (Bitzer, 1968,

p. 6). Jamieson (1975) adds to the complexity of these constraints in her account of

“ancestral” genres. For example, she examines the American State of the Union address

and traces some of its genres features to the British King’s Speech. Looking to the

influence of antecedent genres in response to a rhetorical situation is important

because, she tells us, “perception of the proper response to an unprecedented

rhetorical situation grows not merely from the situation but also from the antecedent

rhetorical forms” (Jamieson, 1975, p. 414). Further, Jamieson (1975) makes room for a

reinvigorated study of rhetorical genre.

Rhetorical approaches to genre have developed a substantial theoretical account of

genre as a socially constructed, stabilized but changing, system wherein texts and

context are negotiated to formulate responses to reoccurring rhetorical situations. The

revitalization of rhetorical genre comes by way of Carolyn R. Miller’s (1984) “Genre As

Social Action.”3 She outlines a program of genre that rejects authoritative taxonomic
3It is certainly worth noting that linguists, ESP researchers, information scientists, and a host of other
genre researchers have taken up her important enterprise.
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systems of classification put onto genres and their users. Instead, she develops an

account of genre where classification is based on pragmatics, specifically the rhetorical

use to which genres are put. In her own words, Miller tells us that a, “classification of

discourse will be rhetorically sound if it contributes to an understanding of how

discourse works—that is, if it reflects the rhetorical experience of the people who create

and interpret the discourse” (Miller, 1984, p. 152). In this move, Miller effectively

defines the course of studies for rhetorical genre studies; a move from any formalistic

notions or prescription of genre to a pragmatic notion based in rhetorical actions.

Her definition includes two key terms that will reappear throughout this study. She

defines genres as “typified rhetorical actions based in recurrent situations” (Miller,

1984, p. 159). Typified and recurrent are important terms because they underscore the

replication of conventions across rhetorical contexts, while still allowing for change

over time. Miller’s “Rhetorical Community: The Cultural Basis of Genre,” further

elaborates her use of the term “recurrent” by expanding the notion to be inclusive of

the idea of “reproduction,” which contributes to “the actions of participants” because

“social actors create recurrence in their actions by reproducing the structural aspects of

institutions, by using available structures as the medium of their action and thereby

producing those structures again as virtual outcomes, available for further memory,

interpretation, and use” (Miller, 1994, p. 71). This communal nature of genres is

important for the study of specific spheres of discourse. In this study expert scientific

communities’ practices will be set up against the practices of newly emerging

communities of citizen scientists in the Safecast project.

Here I use text to mean something broader than written text, drawing on the

semiotic tradition of text as utterances across a variety of modalities, and could be

characterized as purposeful semiotic objects or events. Texts could be written texts
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such as those found in scientific research articles. Likewise, texts could be visual

components increasingly included in scientific research articles or independent

compositions such as those of Mondrian. Texts partially find their meaning by their

situation within or against certain genre conventions. They are always in relation to

genres, whether they invoke the genre to participate in the genre to create a familiar

kind of meaning or invoke the genre to to create an unfamiliar or alternative kind of

meaning. For example, films such as Shaun of the Dead rely on some typified

conventions of the horror genre, but also rely on these conventions in part to depart for

comedic effect. In this film, the horror genre—its conventions for evoking fear and

disgust—are hyperbolized for effect. These are similar strategies that more

conventional genres of satire partially rely on for their effect, where convention has

become codified enough that the audience is implicitly aware of the overly prescriptive

moves and might follow the departures that aim to parody and lampoon. I have

simplified how I discuss genres here. This account and these examples might be

mischaracterized as genre being something that persists. It does not. Genre is an

abstraction and can be invoked, but the patternings of texts and contexts are only

recognized because of a cultural memory that recognizes features of those particular

collections of texts and contexts.

Studies of genre examine kinds of texts in context, some account of how

communities define their texts, the roles of their texts, actions to which texts are put to

use, and what kind of responses are authorized. In a word: genres. Following from

these claims, we might define4 genre as a framework that allows readers to interpret
4I originally formulated this definition of genre in Catherine Schryer’s 2008 graduate course on genre
theory at the University of Waterloo. A variation of this was first used in my 2009 talk “The Construction
of Credibility (Ethos) in SexualHealth Pamphlets” at the CanadianAssociation for the Study ofDiscourse
and Writing Conference.
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and process the metacommunications both in- and outside of a text and immediate

context, shaping and structuring meaning of a text, and highlighting particular values

and encouraging particular actions. While many genres may be relatively stable, they

are not static; genres do inform a text, but are also informed by the use of that text. A

genre is a complex of socially informed relationships or patterns that are negotiated

with and between readers, writers, and text.

Further, particular genres, then, are situated within the historical context and

cultural memory. But there is something more globalizing in accounts of genre than

the particular instantiations or invocations of a genre. Rather, we see that the kind of

recognition of genres is an ongoing and universal principle in human reasoning.

Genres are sociocultural abstractions born of typified and recurrent rhetorical

situations. Genres are also sociocognitive and mark certain affinities of the human

mind. These are not incommensurate positions. Rather, my provocation is merely to

add our cognitive apparatus and functioning to the repertoires of and constraints put

upon genres, as part of their rhetorical life.

We have seen that genres describe complex interactions among genre users, the

communities within which genre users are situated, larger cultures, technological

affordances and constraints, and certainly other constraining features. All of these

affordances and constraints are part of the process that stabilizes genres but also allow

for change. Genre change poses several problems for pragmatic rhetorical genre

theorists. To begin, they must contend with the complexities of their own definitions of

genre. In defining genres as kinds of utterances (Bakhtin, 2004 [1986]) or

communicative actions (Miller, 1984) constituted by cultural and historical contexts,

social institutions, discourse communities, and technical affordances, the number of

factors influencing change becomes unmanageable. Even when we consider some
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genre “stabilized-enough” (Schryer, 1993), we must contend with not only the

developmental aspects that historical context has had on a given genre, but also with

the ongoing re-readings of histories and the ebbs and flows of cultural memory and

forgetting.5 Shifts in historical reading have the potential to rewrite certain aspects of

our genre knowledge, in turn propelling genre change. For example, the historical

situation of women’s magazines provides a contemporary landscape ripe with

self-help, beauty tips, and dating advice. While the genres are relatively stable, and

rather prescriptive, a cultural rereading of the historical occurrence of these genres in

their early forms shifts the focus of the genre on to how these genres write women. Our

histories and social institutions have remained relatively stable as we moved from the

late 20th to early 21st century; that is, relative to the massive changes in technical

affordances and to some degree discourse communities. Changes to technical

affordances at the turn of the 21st century are marked dramatically by who is able to

access the technologies of the Internet and web. This, in turn, changes the shape of

discourse communities.

Recalling Bitzer’s comment that situations might mature or decay, we also know

that genres may emerge, mature, and decay. Yates (1989) traced the antecedent genres

of the memo back to the letter. She argued that “understanding its [a genre’s] origins

may show us the relationship between form and function in a specific type of

communication” (Yates, 1989, p. 485). Yates’ work is grounded in organizational

communication contexts, in business, and her work with Orlikowski illustrates the
5Hayden White’s work at the intersection of literary criticism and historical representation reminds us
that the narrative and figural qualities of historical writing mean it is a method of interpretation rather
than an activity of detailing “facts,” see especially (White, 1999). Reinscribing our histories certainly
changes how we experience certain genres and even the genre’s relevance to us. As we uncover the tale
of the scientific article, for example in (Bazerman, 1988), the history of the scholarly research article is
re-inscribed and unfolds before us new rhetorical readings, and new insight into the scholarly research
article as a contemporary genre.
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importance of those contexts on genres. They further contributed discussions of how

genres work together, influence one another and change, in such situations with their

work on genre repertoires Orlikowski and Yates (1994). But it was their work on

electronic genres that foreshadows a coming preoccupation for genre studies. Yates

and Orlikowski (1992) write that “the introduction of various sophisticated electronic

communication technologies and the demand for faster and better forms of interaction

are visibly influencing the nature of much organizational communication” and that

such changes are “giving rise to hitherto poorly understood changes in what, how,

when, why, and with what effect organizational communication occurs” (Yates &

Orlikowski, 1992, p. 299). The questions that Yates and Orlikowski pose so early on in

the development of digital networks and digitally networked technologies are

questions we struggle with today and the approach proposed, the rhetorical concept of

genre, still has many applications.

Scientific and parascientific genres

Genres of scientific communication as typified rhetorical artifacts situated within

communities of researchers and scientists has proved to be a productive approach, (see,

for example, Myers, 1990). Genre theory is commonly employed in the analysis of

scientific communities and spheres of discourse. In Canada especially, Segal reminds

us, genre studies of science and health have become so ubiquitous that one might

scarcely be able to distinguish between a rhetorician of science and medicine and a

genre researcher studying science (Segal, 2000, p. 66). American counterparts, of

course, have also entertained genre and science studies in similar ways, especially in

the work of (Miller, 1984, 1992; Bazerman, 1988; Ceccarelli, 2001; Myers, 1990). Despite

this, Segal argues, there has been a unique character to Canadian science studies, which

118



sees genre as a dominant paradigm and so rhetoric of science studies from Canadian

institutions have come to represent an allied field to genre studies in particular.

Taking up the intersection of genre studies and rhetoric of science studies, in our

“Intersections: Scientific and Parascientific Communication on the Internet” Kelly and

Miller (in press), we suggest that there may be genres of science communication that

operate “alongside” traditional scientific genres. We characterize the distinction

between scientific expert and non-expert communities and spheres of discourse as

“eroding” (following Trench, 2008) and new genres emerging in non-expert discourses

of science as “para-scientific” (following Kaplan & Radin, 2011). Here we are making a

distinction between expert communities comprised of professionalized scientists and

non-expert communities comprised of amateurs and non-experts engaged with and

writing about scientific topics. While we have seen this distinction made in rhetorical

studies of science, and science studies more broadly, we believe that there may be some

indication that these boundaries are increasingly difficult to trace. We reason that the

massive changes brought about by the web challenge already debatable distinctions

between expert and non-expert communities and spheres of discourse. Our argument

looks to the immediate responses of both expert scientists and non-experts engaged

with scientific discussion and work that followed the Fukushima accident. Focusing on

the exigence of the accident at the Fukushima site, we ask how social media were used

to communicate information about the unfolding accident, its potential health and

environmental impacts especially, and examine what these social actions might tell us

about genre emergence and change online.

We then turn to another exigence, generated by the social media response to the

accident, which demanded more information and data than was available. In response

to this exigence, a more complex response across media and genres occurred and this
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is characterized in a case study we offer, which examines the efforts of a citizen science

initiative to collect radiation readings in the Fukushima prefecture. The initiative was

that put forward as Safecast. We conclude that the way in which Safecast operates

largely ignores the formal authoring and gatekeeping figures and instructions of the

scientific enterprise to execute their data-collection agenda. Calling the communicative

work that Safecast undertook “parascientific,” we describe rhetorical scientific work as

alongside traditional scientific genres. We argue that there is evidence of boundary

erosion between spheres of discourse, between roles of expert scientists and

non-experts engaged in not only scientific discussion, but scientific work in the case of

Safecast, and between genres, resulting in what we characterize as “parascientific.”

Further, following Ceccarelli’s (2011) call for a rhetoric of science that not only critiques,

but carefully considers the important efforts of scientific orthodoxy, we argue that

parascientific genres allow us to examine not only the publics supporting science but

also the science supporting and constituting publics.

As we have seen, the distinctions made between expert and non-expert discourses

and spheres of knowledge have been largely developed in a mid-to-late 20th century

context. With the massive changes brought about in the late 1990s with the rise of the

web and increasing ubiquity of networked technologies, the picture has dramatically

changed in the early 21st century. Not only has the Internet changed the ways in which

scientific communication is delivered to scientists (for example, open access journal

articles) and to the public (for example, popular science blogs such as PZ Myers’

“Pharyngula”), but the Internet has also transformed science communication so

fundamentally that the relationship between expert and non-expert is beginning to

“erode” (Trench, 2008, p. 185). If this erosion between spheres of discourse is occurring,

and if you will grant me that it is for a moment, then we might expect to find some
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evidence of genre change. Trench’s observation challenges the adequacy of our

traditional view of scientific communication, the autonomous status of scientific

communities, and the nature and stability of the boundaries between expert and public

communities. In the years since his review, the shape of science communication has

continued to change with the rapid adoption of blogging in scientific communities (see,

for instance, Scientific American’s blog network or the Public Library of Science blog

network), increasing interest in open access scientific research publications and data

and in citizen science. Since scientific genres’ boundaries are carefully maintained,

most obviously through mechanisms such as peer review that ensure certain

conventions are met, it might be less presumptuous to assume that this erosion will

first change scientific genres rather than produce complementary genres.

Kaplan and Radin (2011) use “para-scientific” to refer to “a particular genre of elite

scientific media” that helps to shape the possibilities of a science, nanotechnology in

their case, through discursive negotiation in trade publications (Kaplan & Radin, 2011,

p. 458). Drawing from Gieryn’s conception of boundary work (Gieryn, 1999), they

argue that the parascientific genre affords a space for such boundary work to explicitly

occur, with debate about the definition and scope of nanotechnology. They argue that

these genres are “are distinctive in that they seek to communicate to an audience both

within and outside the formal scientific community” and they situate “para-scientific

publications alongside peer-reviewed scientific journals” (Kaplan & Radin, 2011, p.

459).6 What is also particularly relevant to the case of Safecast is that they situate these
6However, the Public Library of Science, Scientific American, and Nature blog networks are still based on
this association with an established scholarly publication, journal. The journal is still a powerful entity
in the academic world, but we do wish to expand the range of parascientific genres somewhat beyond
Kaplan and Radin’s stricter definition. The term is especially useful as we see newly emerging genres of
scientific writing that are not fully sanctioned, and indeed at this time blogs are not and blogging as a
practice remains contested, particularly for early career researchers.
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genres as both “elite” and “influential” among their respective communities,

borrowing from anthropological work on expertise that “explore[s] the epistemic

cultures of those who are neither acknowledged experts nor disempowered actors”

(Kaplan & Radin, 2011, p. 458 and 459). Here they refer to work done by sanctioned

participants, such as journalists and editors (perhaps now science bloggers), but there

is certainly good evidence that Safecast is composed of a network of equally powerful

and influential—if not sanctioned—actors. While trade journals and popular science

magazines are the examples Kaplan and Radin use, Miller and I extend the range of

this term to include emerging genres online. Departing from the requirement that

para-scientific genres “existence is predicated upon intimate association with scientific

journals,” we suggest that web technologies allow for a more significant departure and

diversity of genres that still, as do Kaplan and Radin’s parascientific genres, aim to

“engage other cultures of expertise, including policymakers, members of industry, and

non-specialist consumers of scientific information, they are, in a sense, parasitic on the

output of an imagined ‘pure’ science” (Kaplan & Radin, 2011, p. 459–460). Further, the

influence of web-based communications we included are, again like Kaplan and

Radin’s parascientific genres, not primarily concerned with “disseminating science” so

much as having a “mission [of] influencing technoscientific practice” (Kaplan & Radin,

2011, p. 460). While Kaplan and Radin characterize parascientific genres as existing in

trade journals and “semi-popular science periodicals,” a rhetorical genre based account

requires further account of the situation of these media (Kaplan & Radin, 2011, p. 460).

The boundary work that the authors describe in trade journals and “semi-popular

science” accounts might be a characteristic of parascientific genres. Engaging in

debates about an emerging technology’s scope and possibilities is another genre

feature. In the cases that Kaplan and Radin describe, these are expert engagements.

122



These negotiations attempt to gain wider acceptance of particular positions, acceptance

beyond a specialized expert community. Further, they work to achieve deliberation on

the future direction of the research, the agenda into which many researchers will work.

Importantly, it was the editors, actors outside of the expert debate proper, who held

much of the power of deliberation. These accounts are certainly different than popular

science communication, but the characteristics are not entirely new. Wider acceptance

of scientific work is an ongoing struggle for science communicators. The case of

nanotechnology that Kaplan and Radin provide is a good example of how blurry

expert, semi-expert, and non-expert engagement with all of these discussions can be.

Kaplan and Radin further remind us that what we are seeing, even when adopting

the broadened notion of “parascientific” that Miller and I suggest, is that the rhetorical

work we are talking about is not new. Trench is certainly correct to suggest that the

web has brought about changes to the way science is communicated, but Kaplan and

Radin provide a caution for over-attributing change to technological innovation. I have

come to see Safecast’s story as a subtle reminder that science communication may not

be changing so dramatically with the rise of the web. Peer reviewed original research

articles remain the standard for academic and research scientists, successful grants

have long been written with rhetorical acumen, and blogs, tweets, and other “popular”

writing is still somewhat delineated from the “real” work of science. We will see that

even in citizen science, the conversations about how much citizen scientists are

“scientists,” and how much they can contribute, remains embedded in the discursive

space that divides expert and amateur and non-experts. Where the web affords

dramatic opportunity for change is still within professional communities. Research

scientists can share original research more easily, get feedback from peers, possibly

share data sets, and so on. These research articles are still filled with jargon and data
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complex technically to access and scientifically to use appropriately (Kelly &

Kittle Autry, 2013). Safecast, benefiting from an unusual expert community, I believe

will offer a useful site to uncover some of these complexities. Partially situated in the

world of citizen science and partially situated among hacker communities, Safecast is

an unusual case that requires significant contextualizing, but also provides significant

insights that will allow us to questions the divisions between expert, amateur, and

non-expert, and the attribution of web-base technologies to massive changes in science

communication and practice. This study looks again to the erosion between internal

and external science communication and to parascientific genres to examine rhetorical

work in citizen science.

4.2 Style in science

In an often-cited passage from the often-cited Kenneth Burke, form is revisited as a

substantial quality for literary and rhetorical effect. Burke tells us that, “form is the

creation of an appetite in the mind of the auditor, and the adequate satisfying of that

appetite” (Burke, 1925, p. 31). Burke is, of course, one of the 20th century’s greatest

rhetoricians. The particular contribution Burke makes to a rhetorical account of style is

the primary interest here because it counters so dramatically his contemporaries’

assessment of the canon. At the beginning of the 20th century rhetoric had “sunk so

low” (Richards, 1936, p. 3) that few would have argued for its position among

prestigious disciplines. Petrus Ramus—logician and also executioner, embalmer, and

enemy of rhetoric—worked in the 16th century to eviscerate rhetoric. Logic was torn

from rhetoric’s side, leaving a gapping wound through which the infectious notions

that rhetoric was fluff, nonsense, mere rhetoric could fester. Rhetoric’s expansive
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theoretical reach had been largely constrained to matters of style and the conceptions

of style soon became somewhat narrow and prejudicial. Yet, rhetoric has seen some

revival in the humanities, beginning in the mid 20th century. Interest in rhetorical style,

too, has been increasing—and for good reason. Rhetoric is especially equipped to

provide insight into all those features that are not quantifiable or measurable in human

communication. In the ineffable contingencies and particularities of human

communication—production, reception, understanding, sharing, emotion, memory

and forgetting—rhetoric thrives. Burke reminds us of this quality. Despite the

impossibility of a comprehensive account, of capturing even a fraction of the

constellation of moments, texts, people, shared experience, and other elements that

pile up into a rhetorical moment, rhetoricans attempt to uncover something of the

relationships among these elements. In doing so, we hope that we might catch

glimpses of all that is to be revealed. One such glimpse is into the ways in which our

mental appetites are invigorated and nourished. Following Burke, one way to begin to

assess these questions is through the canon rhetoric was restrained to for so long:

style.7

7We might wish to implicate other canons or suggest that this one be renovated before applying it to 21st
century communication problems, but those assessments simplify rhetorical theory. For the purposes
of pedagogy and finding focal points for articulating different theoretical issues, we might cut up the
canons. First, you learn how to come to a topic or argument—invention. Then you learn to order the
content of the argument—arrangement. What kind of voice should the text convey and what are the
expectations of the situation—style? If this is a speech, how will you retain the argument, arrangement,
and style—memory? How will the speech reach the eyes and ears of the audience and what manners
might captivate—wildly gesticulating, as this author is prone to do while giving a lecture—delivery?
None of these are, of course, really distinct processes or “steps” in composing some rhetorical artefact.
Take, for example, a famous line from Vonnegut’s (1961) Mother Night: “We are what we pretend to
be, so we must be careful about what we pretend to be” (Vonnegut, 2009 [1961], p. vi). In composing
this line all of the canons are rhetoric are quickly implicated. The inventional work might be found
in the topoi of cause and effect. But the cause and effect here are reliant upon the arrangement of the
sentence, the lexical parallelism, an example of a paromologia too, perhaps, and most importantly,
an aphorism, which is to say memorable. Memory and style accounted for, we might ask “what of
delivery?” Complicated, certainly, from the print in Vonnegut’s paperback novel to digital copies and
into this document. All in a sentence, all mingled into another canon and almost wholly inseparable
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What has been written into and about style in the rhetorical tradition has much to

tell us today. Returning to Burke, we might recall his “Psychology and Form” (1925),

from which his appetite remarks comes. It begins with a description of Act 1, Scene 4

in Hamlet. Hamlet waits to confront the ghost of his father. In this scene, the encounter

with the ghost is built up. The audience waits for resolution. When will Hamlet’s

departed father appear? He is expected, but still does not appear. Wait and wait,

building anticipation. Only when the audience is distracted by the “flourish of

trumpets, and ordnance shot off within,” Burke tells us, and subsequent return to

silence, does the stillness within which the men wait for a ghost achieve its full effect

(Shakespeare qtd in (Burke, 1925, p. 34)). Some discussion of the merriment follows,

distracting from the moment for which the audience waits, when finally the King

appears. “All this time we had been waiting for a ghost, and it comes at the one

moment which was not pointing towards it,” Burke tells us (Burke, 1925, p. 35). What

is the purpose of this patterning, this form? The great Prince of Denmark acts as a tool

in the creation of the audience’s appetite. The narrative that unfolds in Hamlet, Burke

tells us, reveals something of the “relationship between psychology and form, and so

aptly indicates how the one is to be defined in terms of the other” (Burke, 1925, p. 34).

It is the form of the narrative, in this account, and not the content that guides the

audience along, shapes their experiences with anticipation and frustration, all

culminating in a moment of release. We, as the audience, anticipate and wait for

Hamlet’s father, but his appearance will be startling nevertheless. Masterful Bard.

Burke’s account drives at an importance of form in artistic expression. Yet, such a

psychology is challenged by the ever-increasing psychology of information. This latter

if we are to acknowledge the complexity of natural languages and the simplicity of our critical and
pedagogical frameworks.
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psychology, this “great influx of information,” has had massive influence on artistic

expression, Burke tells us, which “led the artist also to lay his emphasis on the giving

of information—with the result that art tends more and more to substitute the

psychology of the hero (the subject) for the psychology of the audience” (Burke, 1925,

p. 37). We return to Burke’s argument that the form of the narrative plays on real

psychological processes:

form is the creation of an appetite in the mind of the auditor, and the

adequate satisfying of that appetite. This satisfaction—so complicated is

the human mechanism—at times involves a temporary set of frustrations,

but in the end these frustrations prove to be simply a more involved kind of

satisfaction, and furthermore serve to make the satisfaction of fulfilment

more intense (Burke, 1925, p. 35).

For Burke, the problem of modern criticism so concerned with the “artist’s weaknesses”

is that such criticism ignores “the audience which dreams” (Burke, 1925, p. 39). We

cannot, however, discount the artist’s work. The artist rather “oversees the conditions

which determine this dream. He is the manipulator of blood, brains, heart, and bowels

which, while we sleep, dictate the mould of our desires” (Burke, 1925, p. 39).8

Rhetorical through and through, there is also some gesture toward the conceptual
8Form is often used interchangeably with “style,” especially as style apart from substance. Lanham
provides us with a catchy (cognitively engaging) way to remember this so often made distinction: we’ve
got stuff (content) and we’ve got fluff (form or style) (Lanham, 2007). Burke tell us that there is a more
complicated story. Lanham tells us this too, with his notion that we might look AT and THROUGH
a text, allowing an oscillation between the two, to find meaning. Put another way, meaning is at the
intersection of style and substance, and “[s]tyle is always turning into substance and back again” (163).
But more significantly, wemight do awaywith the division of style and substance altogether. Instead, we
might ask what relationship style, form, has to our physical experience of a text. What is the psychology
of its form? For example, figures, Lanham argues, “reenact for us basic emotional rhythms: climax and
anticlimax, repetition for emphasis, balance and antithesis, parenthetical enclosures to establish special
spaces, and puns to compress dissimilar world of meaning” (Lanham, 2007, p. 117). Again, we see the
creation of an appetite through the rhetorical enactment of underlying conceptual patterns.
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underpinnings that render rhetorical effect.

From the ad Herennium on, cataloguing and organizing of formulary expressions

known as rhetorical figures9 would preoccupy a great number of rhetorical scholars.

What is it about these figures, even when our theoretical paradigms conceptualized

them as mere flourish, that is so endurable across the eras of rhetorical thought? If we

use patterns to structure our thinking, then we certainly have a case for the importance

of rhetorical figures.

Prescription and proscription of figures’ use tells us that these figures have

sanctioned use. Figures ought to be used here and in this particular way and not over

there in that different way. Use an antimetabole for memorable effect in an Inaugural

Address by a United States President, but not in instructions to combine two highly

volatile chemicals (because the lexical inversion might be parsed incorrectly upon first

read). Figures are deeply constituted by the particular context within which they are

invoked and employed. We know this, and we know this without even thinking too

carefully about why. “Flowery language” in an inappropriate context does not mean

“figured” language—all language is figured. This offending flowery language usually

indicates extravagant use, incorrect use, careless use of figures in some context. Our

rhetorical tools are most effective when they remain unobserved, (Miller, 2010) reminds

us, acting somewhere behind the scenes, but noticeably figured language is “often take

as evidence of design, of alternation for effect” (Harris, 2013, p. 4), of mere rhetoric.

While style, and especially figuration, were largely demoted for centuries, there

were those who took up the cause and looked outward for some justification for their

interest in this so degraded specialization. Some of these theorists interested in
9For a history of rhetorical figures, see (Fahnestock, 1999)’s Rhetorical Figures in Science and her later
(Fahnestock, 2011) Rhetorical Style.

128



recovering style looked specifically to figuration and more specifically to one figure:

metaphor. Why should metaphor alone, of the vast numbers of figures, preoccupy

scholars across the humanities and social sciences in the 20th century? Of course, the

cognitive implications of the figure generated this interest, but there is little reason to

assume all other figuration is incapable of telling us something about affinities of the

mind. But before we might make a case for the mental capacities that figures tell us

about, we ought to look a little more deeply at why we should presume figures will tell

us anything important. While the cognitive implications, or the cognitive roots, of this

figure interested lone scholars over the preceding decades (G. Buck, 1899; Burke, 1941;

Richards, 1936) and even centuries (Vico, 2001 [1725]), it was Lakoff and Johnson’s

work that caught the wave of metaphor studies and became an influential source across

disciplines (Lakoff & Johnson, 1983).

Metaphor in all of its variations swept the humanities and social sciences in the

latter 20th century, with much of the interest being generated after Lakoff and

Johnson’sMetaphors We Live By. What Lakoff and Johnson advanced was an

understanding of the cognitive implications that metaphor illustrates. Mark Turner has

made similar arguments to Burke’s psychology of form, though in somewhat different

terms. Burke found in the literary the psychological, and in the psychological Turner

found the literary. Turner’s 1997 book The Literary Mind is as much a refutation of

Chomskian accounts of language and grammar’s origins as it is a principled account of

the grounds for rhetorical effect. At any rate, Turner reminds us that in all the seeming

simplicity of human consciousness, human attention, and organization we find some

of cognitive sciences’ most challenging questions (Turner, 1997, p. 13). Whatever

disciplinary concerns at the intersection of linguistics and cognitive sciences he is

responding to, he is also addressing issues of concern to rhetoricians. His account is
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detailed, but what is particularly relevant here is that Turner makes a move to explain

cognitive processes that are evidenced through human story telling capacity. These

processes, human experience and shared experience of space, time, senses are all

shaped by the underlying capacities to understand the world, the literary capacities

afforded by story telling. Turner provides the following account, saying that we

“understand our experience in this way because we are built evolutionarily to learn to

distinguish objects and events and combine them in small spatial stories at human

scale in a way that is useful for us, given that we have human bodies” (Turner, 1997, p.

15). This ability to organize information to human scale is further supported by the

human ability to abstract experience, as Turner tells us, because as “sensory beings, our

view is always single and local because we have a single life and not a general life. As

imaginative beings, we constantly construct meaning designed to transcend that

singularity. We integrate over singularities” (Turner, 1997, p. 117). Importantly, we not

only integrate over and past our singular existence, but we are able to create meanings

across singular moments. Put another way, we might say that human beings have some

capacity to recognize the recurrent and typified (Miller, 1984) so that we might

generalize and construct meaning across singularities. Burke reminds us that much of

our narrative, indeed the substance or stuff of our rhetorical actions, is derived from

the structure, the form, the style. We cannot distinguish between stuff and fluff, in

Lanham’s terms, because the two are not easily distinguished features of a text. Turner

provides some evidence that what we are talking about is deeply rooted in the material

of our being.10 We are provided with a way to see the rhetorical actions we engage in
10“Material” is meant metaphorically here. Drawing from the work of cognitivists is useful for expanding
the range of context we consider, but I have no intention of claiming some correspondence between the
mind and an objective reality. Rather, I am interested in the intersection of the individual, who wishes
to participate in some conventionalized, typified space, and the existing, socially composed and reified,
space.
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on a daily basis as socio-cognitive utterances and acts with both social and physical or

conceptual consequences. Style stands—and stands in—for a complex of rhetorical

invention, strategies, and moves.

Because style and figuration were often seen as apart from matters of content it was

often seen as extraneous to scientific writing. But as it became more apparent that all

language is figured efforts to detail the ways in which scientific writing is figured—and

how that figuration is essential to communicative and inventive work in science—were

undertaken. In their article “Figures of Speech in the Rhetoric of Science and

Technology,” (1984) Halloran and Bradford make a case that attempts to “undermine

the pedagogical tradition that simply rejects the use of figures in writing about science

and technology,” a tradition that claims to reject the flourishes of style, unnecessary

and complicating, for clear and concise prose (180). Several decades later, there has

been much work done to further this effort, but Halloran and Bradford’s contributions

so early on mark an important acknowledgment about the centrality of figuration to

the sciences. They begin by outlining what the describe as the “antifigurist tradition in

scientific and technical writing” and then move to a study of molecular biology to

provide an illustration of metaphor’s role in generative scientific thought (180). Making

a claim that figures can, in fact, enhance the comprehensibility of scientific

communications, they argue that “the antifigurist tradition places unnecessary

constraints on scientific invention and communication” (Halloran and Bradford 180).

Their position is summarized nicely in the following claim,

No synthesis could ever be achieved, no models postulated, no paradigms

established if science relied wholly upon ’careful observation’ for its

theories. Model-building requires an inductive leap; carefully recorded
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examples must be synthesized into a logical premise, and then be further

verified and expanded by traditional scientific method. For this, science

must exploit the power of metaphor; it must shape its expectations, choose

its experiments, and interpret its data in a realm of thought outside the

literal world (Halloran and Bradford 183).

The interesting move that they make here is that the figurative work is moved into the

domain of science. Here, in science, where the sanctity of empirical evidence, data, and

facts had so comfortably made their home, figures came knocking. Suggesting that the

figures have some significant work to accomplish in the process of science was a bold

claim—in fact, it remains a rather bold claim some thirty years after Halloron and

Bradford proposed it. Later, Fahnestock illustrated the importance of other rhetorical

figures, especially schemes, to scientific argument in her work on figural logic. Harris

combines the worlds of Fahnestock and cognitivists to advance figural logic as

something that tells us both about how experts, and everybody else, argue as well as

why we might argue in those ways. The fact that figurative thought is so deeply

implicated in one of the humankind’s most successful efforts to come to know the

world suggests that it is deeply important to understanding how argument is formative

in our understanding of the world and that our ability to argue has certain conceptual

underpinnings.

Interest in metaphor in the study of science points to something important: the

desire for the formal features in textual analysis. Further, these formal features tell us

something about the world-view of the community. Fahnestock tell us this, saying,

“metaphors are epistemological constructs, they are also identifiable, formal devices.

Given an appropriate definition, they can be pointed out” (Fahnestock, 1999, p. 5,6).
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Examining figural logic in scientific formulation, Heather Graves (Graves, 2005), does

point these figures, metaphor, metonymy, and analogy, out in her Rhetoric in(to) Science.

She studies the work of experimental physicists in a semiconductor laboratory. Her

contribution is not in expanding the understanding of rhetorical figures themselves,

but is instead interested in accounting for their inventional role beyond the

development of scientific theories to scientific formulation (Graves, 2005, p. 19).

However, this work focuses a narrow selection of figures and, as Fahnestock tells us,

this “tight focus on metaphor in science studies, like the fixation on metaphor and

allied tropes in textual studies, has taken attention away from other possible conceptual

and heuristic resources that are also identifiable formal features in text” (Fahnestock,

1999, p. 5,6). Figural logic, and the programs initiated by Jeanne Fahnestock and

carried on by Randy Allen Harris, promise to change this singular focus. Fahnestock’s

seminal book, Rhetorical Figures in Science, laid the groundwork for important insights

into the cognitive underpinnings of rhetorical figures. Beginning with an unmatched

historical account of the history of figures, she uncovers two important distinctions

that, when paired, offered enormously insightful accounts of expert argumentation.

Where figures had been previously discounted as the superficial fluff added on to the

content of argument, Fahnestock shows us that figuration is central to argumentation.

Indeed, that some kinds of argument are figurative to their core. She shows us this by

using the syntactic and semantic features present in figures known as schemes. By way

of schemes, we can begin to account for structure features of an argument. She does

the work of mapping out how rhetorical figures of speech actually contribute to our

reasoning. Importantly, she treats reasoning in the sciences. And it is not just a few

oddball scientists who reason through rhetorical figures: she accounts for giants like

Newton and familiarly rhetorical thinkers like Darwin. She uses antithesis,
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antimetabole, incrementum, gradatio and what she called “figures of word formation

and repetition” such as polyptoton and ploche to account for the reasoning of scientists.

Antithesis, for example, is essential to scientific reasoning as evidenced in Bacon’s

Novum Organum, and incrementum and gradatio help to reason through (argue for)

Darwinian evolution. No more are figures layered on.

Laying on, with important further contributions, Randy Allen Harris takes up this

study of figuration. Making an important move, Harris calls these figures markers of

certain cognitive affinities. Fahnestock never quite made the move to account for the

cognitive work these figures uncover, her work is situated in the New Rhetorical

tradition, taking up Perelman and Olbrects-Tyteca (Perelman & Olbrechts-Tyteca,

1969). Harris unapologetically makes the move to a cognitive-rhetorical account. He

takes his warrant from the deeply situated nature of rhetorical figures. Discounting all

the work done to banish figures to mere ornaments, all this work that reminds us of the

way figures of speech were so diminished to only serve as a “reminder of the

shallowest notions of style” (Harris, 2002, 165). Such an orientation is wrong, Harris

argues, because “Figuration runs as deep as it is possible to run. Language cannot but

be figured; it flows in what Edward Sapir figured as ‘well-worn grooves of expression‘

(1921, 89)” (Harris, 2002, 165). What these grooves accomplish are rhetorical effects,

they “can be optimized to aesthetic or suasive ends (or, rather, almost always, both;

Segal 1962, 119ff)” (Harris, 2002, 165).

Ceccarelli outlines the importance of rhetorical patterning with polysemy and

conceptual chiasmus in the interdisciplinary genres in her Shaping Science With Rhetoric

(Ceccarelli, 2001). Here she is making an interesting move to characterize genres’

textual life largely by the effects of rhetorical figuration. This is a bold move because it

firmly grounds the existence of the genre within the textual life of artifacts that invoke
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that genre. But she is aware of this complicating move, it seems. Ceccarelli cautions us

that the “issue of how texts relate to their subject matter is important to all rhetorical

critics, not just to those examining scientific texts, because we must all contend with

the complex relationship between the textual and the extra-textual”—an important

reminder Ceccarelli offers, and especially important to figuration (Ceccarelli, 2001, p.

317). In both the case of figures or genres we have certain moves we come to expect,

arranged in particular ways, but we can look across contexts to see recurrence of these

moves outside of their particular situation to see the distinguishing cognitive and

social features.

Putting together genre and style in this way helps to identify certain features of

genre change. Since both genre studies and studies of style have previously concerned

the work of professional scientists, where genre change is slow, I suggest that

parascientific spheres offer a particularly insightful site of study. Because the

communities still overlap, as do the concerns for scientific rigor, method, and process,

there should be genre conventions that overlap. There should also be processes of

reasoning that overlap. Yet, these are community members who, if they can be said to

“belong” in any way do not belong to the sanctioned and professionalized community.

Opportunities for genre indiscretions, whether purposeful or naive, might flourish.

4.3 Genre and style

Much work in cataloguing rhetorical figures has participated in the formalistic

practices that theories of genre suffered from prior to Bakhtin’s and Miller’s pragmatic

turn. Figures were catalogued by top-down systems of categorization. Sorting figures

into categories of tropes, schemes, and figures of though is an enterprise that began
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some two thousand years ago. With some variation among classification systems along

the way, we can generally outline the bins into which we can sort figures as tropes,

schemes, and figures of thought. Tropes typically characterized figures that achieve

their effect conceptually and semantically, such as metaphor. For example, metaphor

accomplishes its rhetorical work by partially comparing some concept to a subset of

salient features of another concept, e.g., “her heart was broken.” Schemes are

characterized by formal features obvious in the lexical or syntactic structures of a text,

such as repetition, symmetry, series, and so on. Consider asyndeton, a commonly cited

example of a scheme, “I came, I saw, I conquered,” which relies on the omission of the

conjunction “and” to achieve effect (Kelly, Abbott, Harris, & DiMarco, 2010; Harris,

2013). Figures of thought are a problematic group that might be described as figures

marked by intention. Harris (forthcoming) helps us situate these various categories in

his four-way taxonomy, which he orders as “schemes, tropes, chroma, and moves”

(Harris, 2013, p. 3). Schemes and tropes are generally considered in his model as

described in traditional accounts, but chroma and moves provide some new

distinctions. These two classifications are especially important, he suggests, because

they “provide useful ways of understanding the range of rhetorical devices and

maneuvers that have traditionally been called figures yet do not line up on either side

of the signifier / signified boundary” (Harris, 2013, p. 3). Chroma then provide us

with a category somewhat aligned with figures of thought, representing “deviations of

expected intention” and moves “are not really deviations at all—hence, not really

figures” (Harris, 2013, p. 3). None of these categories are mutually exclusive and they

do not presume a literal (or, as Harris prefers, bland) language on top of which

figuration sits. These categories are useful analytical tools for descriptive and

pedagogical accounts, but the categorization of figures presents certain conceptual
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problems. If the categories are top-down, bins into which we toss the figures, then we

must limit their utility to these descriptive and pedagogical efforts. This is certainly

useful, but limited. To argue for the figures’ insight into certain conceptual strategies or

cognitive affinities, we need to understand the function of figures in a more organic

sense. What patterns and relationships marked by figures emerge and travel together,

Harris might ask (Harris, 2013)?

However, as the attentive reader will notice, schemes present a certain problem for

a pragmatic approach to rhetorical figures. They persist across contexts and present

linguistic evidence for the functionality of figures. Perhaps, then, cutting up figures

and categorizing them across different types is a useful strategy. The form, like

narrative and poetic genres, catches us in our abstraction into cultural contexts—social,

institutional, historical, and temporal situating that genres or figures invoke in

response to some exigence to assist audiences in their interpretation and processing of

metacommunications in- and outside of some text. It seems that these two orientations,

the formalist and pragmatist, approach different features of these abstractions, genres

and figures. The formalist account tells us something about conceptual and linguistic

affinities. Pragmatic accounts of the way figures are used, and which figures are used,

are socially-sanctioned or not by some community of use. These lines should sound

familiar; they should sound as though they refer back to larger patternings. These

same lines could be written about genre.

We have in rhetorical figures some that have such a basic underlying structure that

persist across context. Antimetabole, for example, is a lexical inversion of repetitious

concepts or words across adjacent clauses. Dorothy Parker’s response to Editor of the

New Yorker, Malcolm Ross, who inquired why she had not been in the office, offer a

memorable example of antimetabole, “Too fucking busy, and vice versa” (Harris, 2002,

137



p. 25). This figure gets put into the “scheme” basket because we can identify it

through its formal features. But also known as chiasmus, we might find this structure

implemented at a more conceptual level. It achieves its effect primarily through

conceptual work and so we might toss this figure into the “trope” bucket. In

approaches to genre we have similar strategies for sorting from the formalist tradition.

We might take Aristotle’s genres of judicial, forensic, and epideictic as the basic set of

genres. The features of these genres are somewhat formal, though not so

linguistically-grounded as our figures. However, we would expect the forensic genre,

for example, to be backward-looking (concerned with the past). It would pose

questions such is s/he guilty or innocent? Was this person justified in their actions?

These formalist approaches help to sort out some of the kinds of utterances that we

make, utterances we make across cultures throughout history. Why these formalist

approaches should not be thrown out is not because they offer a definitive system of

categorization or classification, but because they gesture to important features that

figures and genres have. These features are the conceptual roots of figures and genres,

of patternings in discourse. The less permeable these characteristics are, the more they

tell something of the cognitive affinities figures, genres, and other rhetorical moves

mark.

But what of the pragmatic turn that was so important to a revitalization of genre in

the 1980s? What I am proposing here does not aim to reject any of that work. The

efforts to understand genre as social actions (Miller, 1984) is central to understanding

genres as rhetorical objects. Rhetorical objects are, at their core, negotiated, situated

discursive utterances. Figures are bound by these constraints as too. Rhetorical

figuration requires much of the same reworking that genre did to become a useful

analytical tool for the critic and to become a useful pedagogical tool for the instructor.
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Much work has been done to redress the simplification of figuration, but much of that

work is concerned with the ways in which figuration marks argument or certain

conceptual strategies. Here I wish to make a point about the social action that figures

are used to accomplish. Like genre, the approaches to form that we have traced, and

that are best represented in previous accounts, approach figuration from either

formalistic traditions concerned with, you guessed it, form. Or, from traditions that are

concerned with the substance of the figures, the arguments they make.11 Instead,

following from (Miller, 1984), we might take another approach to the study of

figuration that looks to the social action that invoking these figures accomplishes.

We know that figures can be sorted into these classes of tropes and schemes and

figures of thought and so on in different ways. The changing systems of classification

tell us that there are certain similarities among certain figures, sometimes in effect and

sometimes more formally, but they these systems of classification rarely tell us

something about the social action these figures are used to carry out. To be sure, in the

individual definitions, prescriptions, and proscriptions of use we might find a good

deal of information about the purposes to which these figures might be put. However,

we do not find this information in the systems of classification themselves. Instead, we

find these traces of effect (not to be confused with purposeful action) and form. This

was much of the problem with and basis for criticism of genre. Figures, like genres, are

not merely a set of certain linguistic moves or formal features, but rather characterize

the dynamics of certain combinations of style or form and situation. This should sound

familiar to the genre critic, as (Miller, 1984) remind us of Burke and Campbell and

Jamieson’s important insights that we are not considering merely a set of acts,
11Here I am making a problematic distinction between form and substance that could not possibly hold
up to much critical fire, but it is a distinction in approach or focal lens for critics and not a divorcing of
form and substance at linguistic or rhetorical levels.
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procedures even, in considering genre, but something more complex. Rather, the

dynamic genre describes, and I would argue so too do figures, “’fuses substantive,

stylistic, and situational characteristics” (Miller, 1984, p. 152). This is a critical point

because to argue that figures, like genres, in fact describe social actions, then we need

some grounds to claim their actions—perhaps some grounds they are social as well.

But to argue they are action, following Miller, then we are presuming that these are

motivated and situational utterances. Of course, Miller and Campbell and Jamieson

are all taking these basic terms from Burke, but the real contribution here is in the

move from classification on the basis of form or effect to purposeful, situated rhetorical

actions.

If we take this point, the project of classifying rhetorical figures as tropes, schemes,

figures of thought, chroma, and so on is an enterprise sure to yield little more than

handbooks or lists of figures, then what does this classification based on social action

provide and where does it fail to provide critical insight? Understanding the work that

figures, and genres, do as a dynamic entirely comprised of the situational, substantive,

and stylistic fails to account for one of the most profound constraints on all of these

elements: the “wetware” that provides the apparatus within which all of these

elements fuse into the patterned dynamics that allow us to have typified and recurrent

forms or motive for social action. We are socially and cognitively complex—and

arguably socially complex because we are cognitively complex—organisms. Our

definitions of our social actions must, then, account for the constraints of the situation

enacted by the wetware within which we all reside. What I will argue, then, is that

both genre and rhetorical figures, while describing the dynamics of elements

contributing to particular rhetorical responses designed for purposeful social action,

also tell us something important about a set of affordances and constraints often
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overlooked: the mind. These constraints are important and the formalist account of

both genre and figuration help us trace out these constraints and do so without

requiring that we take a side, so to speak, as formalists or pragmatists. What this will

buy is a more complete picture of the ways in which the patternings of our discourses,

whether genres or figures, come together, recur, and what they tell us about how we

argue—and, with some luck, might even provide some indication as to why we argue

as we do—and how scientists argue.

4.4 Peroratio

As citizen science becomes an increasingly important site of scientific work it is likely to

foster new communities wherein expert and non-expert participants intersect. Citizen

science’s traditionally top-down approach, where scientists provide the structures for

citizens to contribute, are already well-established in fields such as ecology and

ornithology. Products of these efforts are largely situated within the scientific research

community’s norms, such as publishing original research articles in scholarly journals.

In citizen-driven citizen science, a bottom-up approach, we see much more range in the

products of this research, such as stickers announcing radiation readings around the

Fukushima prefecture stuck to surfaces to assist the local community in determining

where safe zones might be. But these projects too participate in producing products

and knowledge to be situated within the larger scientific enterprise, such as massive

datasets and conference presentations and papers.12 With the intersection of these

communities of experts and non-experts—at least insofar as they are non-experts in the
12For example, the Safecast project provides a massive data set under a Creative Commons Zero dedica-
tion, putting the data in the public domain, and Foldit users have been listed as authors on a scholarly
journal publication.
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scientific domain under study when the study begins—there must be a site of

negotiation. Looking to the artefacts produced by the intersecting communities

provides some account of their negotiating. But to better understand where

contributions to a newly emerging community come from it is useful to also look at the

originating communities’ artefacts. What strategies, norms, values are carried across

into this new context? Which are rejected? Put another way, what gets transferred from

old contexts and communities to the new context and community? One way to answer

these questions is through the lens of rhetorical genre theory. Genres tell us about the

“norms, epistemology, ideology, and social ontology” of discourse communities

(Berkenkotter & Huckin, 1993, p. 475) and this is important to understanding both the

antecedent communities and the emerging intersected community. Genre theory has

also address questions of genre change, with matters of technological affordance,

institutional context, antecedent genres, and community practices all being considered.
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Chapter 5

Science Funding and Funding Science Through Crowdsourcing

While very little empirical research is conducted in the area of proposal
writing, there is just enough to show what proposal writing research can do
and how desperately it is needed.

— Mark Haselkorn Proposals, p. 273 (Haselkorn, 1985)

Given the key role that funding plays in the development and extension of
science, it is somewhat surprising that research proposal writing—the
activity of producing the formal documents that are at the center of the
funding process—has only recently received attention by rhetoricians and
writing researchers.

— Brad Mehlenbacher Rhetorical Moves in Scientific Proposal Writing, p. 7
(Mehlenbacher, 1992)

A grant proposal in the academic context is a research genre, and writing
such a proposal is common practice among academics and researchers.
Nevertheless, this genre has received much less attention than the research
article itself.
— Ming-Yu Tseng The Genre of Research Grant Proposals, p. 2254 (Tseng, 2011)
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The genre of the scientific grant proposal has long been an occluded genre of

science writing. Searching the U.S. Library of Congress online catalogue, there are 161

results for a general keyword search of “proposal writing” or “grant writing,” and

these include books and a small number of periodicals. Titles include The Proposal

Writer’s Swipe File (Brodsky, 1973), Getting a Grant (Lefferts, 1978),Writing a Successful

Grant Application (Reif-Lehrer, 1982), The Only Grant-writing Book You’ll Ever need (Karsh

& Fox, 2014), as well as specialized texts, such as Successful grant writing: Strategies for

Health and Human Service Professionals (Gitlin & Lyons, 2014). An Amazon.com search

of the “book” category for the keywords “proposal writing” offers 1,187 results and for

the keywords “grant writing” 1,219 results, with duplication across the two searches.

Searching even more broadly, a Google.com search returns “About 1,020,000 results”

for the keywords “proposal writing” and “About 1,420,000 results” for the keywords

“grant writing.” Results include web pages hosted by academic and government

institutions, corporate pages, blogs, and even Wikipedia pages.1 Despite all of this

interest in how to write effective proposals and grants, and the calls above, we see that

since the mid-1980s through the 90s and into the second decade of the 21st century, the

genre has remained somewhat outside of the interest of genre scholars, with the

scientific research article, (for example Bazerman, 1988; Berkenkotter & Huckin, 1995;

Gross et al., 2002; Swales, 1990, 2004), and even popularizations (for example,

Fahnestock, 1989), being more prominent sites of study. Studies of popularizations

remain of interest to genre, rhetorical, and sociological studies of science, especially

with the possible changes to the genres, rhetorical strategies, and audiences facilitated

by the web. Interest in the scientific research article also continues, particularly in light

of online sharing of journals and articles, and the emerging open access movement, but
1Searches completed on February 9th, 2014.
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along with this staple genre of academic communication, and science communication

in particular, there are changes occurring to other genres that are arguably equally

significant. Take, for example, the increasing pressure for faculty to secure external

funding in a climate where external funding is increasingly difficult to obtain. Publish

or perish culture relies heavily on funded research and so we might say what precedes

“publish or perish” is “fund or fail.” Indeed, more than a decade ago, Connor and

Mauranen (1999) wrote that “professors as well as graduate students at universities

around the world are continually forced to apply for funds to conduct research and

advanced studies” (Connor & Mauranen, 1999, p. 48). Increasingly, academic

scientists are forced to consider new ways to fund their research, including

crowdsourcing, but these approaches still rely on some variation of the grant or

research proposal genre. The importance of this genre has long been acknowledged by

those scholars studying the rhetorical work it accomplishes, with Myers (1990) saying

that proposals, “are the most obviously rhetorical genre of scientific writing: both

writers and readers know that every textual feature of a proposal must be intended to

persuade the granting agency” (Myers, 1990, p. 41).

Persuading an organization to fund a project, in the case of proposals, is based on

the transactional nature of the rhetorical situation. A proposal “is a document in which

the writer offers something beneficial to the reader in exchange for something in

return,” (Haselkorn, 1985) tells us, and further elaborates the wide range of exigencies

the proposal creates or articulates and possible responses, saying

The writer (or writers and the organization they represent) may offer to

conduct research, develop systems, construct equipment, improve services,

repair damage, or increase profits. In return, the reader (or readers and the
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organization they represent) will provide funding, payment, equipment,

and other support. (Haselkorn, 1985, p. 255).

These negotiations can be made between a number of different kinds of writers and

readers. When Haselkorn (1985) was writing in the mid-1980s he described six

categories into which proposals might fall, and they were applications proposed by a

writer or writers to 1) government agencies for grant funding, 2) government agencies

for contracts, 3) foundations for grants, 4) corporations for grants, 5) commercial

entities for contracts, and 6) internal sources for support (Haselkorn, 1985, p. 255).

Indeed many kinds of proposals do not fit neatly into these categories, as Haselkorn

(1985) notes, but an emerging practice known as “crowdfunding” does not seem to fit

into any of these categories at all—not surprising given this is not part of the

traditional models of funding scientific or academic research. Crowdfunding relies on

support from individuals rather than an organization or institution for some proposed

project. Each of these categories outlines a relatively neat relationship among a writer

or writers representing a fairly unified voice (an individual or an organization)

attempting to persuade another relatively unified organization. Crowdfunding still

provides a somewhat unified structure in the direction of author to audience, but the

audience is indeed much more diverse.

Proposals, then, are renewed as an interesting site of rhetorical study for several

reasons. First, the proposal remains understudied. Second, the “proposal” represents

an enormous range of genres. Third, there are newly emerging practices that may

dramatically change the shape of the “proposal genre,” or introduce new genres to this

“metagenre,” as the rhetorical situation is re-figured to include a larger and more

diverse audience. Contributing to this understudied constellation of genres, this
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chapter will focus particularly on professional research proposals and newly emerging

crowdfunding practices that might fall into the category of “parascientific genres.”

First, the chapter will look to the previous genre research on research proposals in

professional spheres of discourse. Second, the chapter will explore the emerging space

of crowdfunding and look at how scientific projects are funded through this strategy.

Finally, the chapter examines two artifacts to better understand the relationship

between traditional research proposal strategies and crowdfunded proposal strategies.

The importance of understanding this relationship is not only theoretical, but also

pedagogical, as it is increasingly likely that these crowdfunding approaches will be

incorporated into the kind of work professional research scientists do, and so teaching

novice science writers the differences and similarities between genres will be required

for science writing instruction.

5.1 Grant proposal literature

Tseng (2011) outlines three areas of research on the grant proposal genre and explores

how these areas intersect with the three genre traditions outlined by (Hyon, 1990).

First, those studies that consider “the move” (Swales, 1990, 2004; Connor & Wagner,

1998; Connor, 1998; Connor & Mauranen, 1999; Connor, 2000), many of which

correspond to the rhetorical genre tradition and the English for Specific Purposes

tradition (Tseng, 2011, p. 2254). The second area Tseng (2011) outlines studies that

employ a “corpus linguistic approach” (Feng & Shi, 2004; Upton & Connor, 2001),

which identifies recurrent linguistic features and their distribution and frequency. Both

of these approaches, Tseng (2011) tells us, have primarily focused on textual features,

whereas the third approach focuses on extra-linguistic features. Focus on textual
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features is not surprising given Mehlenbacher’s characterization of several studies

focusing on the research proposal genres (cf., Dycus, 1977; Freed & Roberts, 1989),

which he describes as emphasizing “the text features of written proposals out of the

context within which they were produced” (Mehlenbacher, 1992, p. 42). But the

context, the extra-linguistic features, have been treated in subsequent studies,

including Mehlenbacher’s, and include both the social features, as would follow from

Miller (1984), and cognitive features Berkenkotter and Huckin (1995).

Looking first to move analysis, Swales (1990) provides functional examples of

“moves” in his Create a Research Space (CARS) model. This model, as discussed earlier,

details three moves in research article introductions: establishing a territory, establishing a

niche, and then occupying the niche. Taking up Swales’s approach, Connor (2000) defines

a move as “a functional unit, used for some identifiable rhetorical purpose” (Connor,

2000, p. 6). Providing some account of the moves in research proposals, Connor and

Wagner (1998) outline a useful collection of possible moves. The summary of the

moves below (Table 5.1) is from Connor and Wagner (1998), adapted Connor and

Mauranen (1999), and is further elaborated upon in (Connor, 2000).
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Table 5.1: “A definition of moves” from Connor and Wagner, 1998.

Territory establishes the situation in which the activity in the
proposal is placed or physically located. There are two
types of territory: that of the “real world” and that of
the field of research in which the proposal itself takes
place.

Gap indicates that there is a gap in knowledge or a problem
in the territory, whether in the real world (ESL/EFL
teaching or administration) or in the research field (for
example, pointing out that something is not known or
certain). This move serves to explain the motivation of
the study.

Goal is the statement of aim, or general objective of the pro-
posed activity. In other words, it explains what it is the
proposer wants to get done.

Means1 includes the methods, procedures, plans of action, and
tasks that the proposal specifies as leading to the goal
(that is, procedures of the research or other proposed
activity).

Means2 includes the methods and procedures to carry out the
actual presentation.

Reporting previous research refers to text that reports on or refers to earlier research
in the field, either by the proposing researcher or by
others.

Achievements describes the anticipated results, findings, or outcomes
of the study or other proposed activity.

Benefits explains the intended or projected outcomes which
could be considered useful to the real world outside
the study itself, or even outside of the research field.

Competence claim contains statements to the effect that the proposer is
well qualified, experienced, and generally capable of
carrying out the tasks set out.

Importance claim presents the proposal, its objectives, anticipated out-
comes, or the territory as particularly important or top-
ical, much needed or urgent with respect to either the
real or research worlds.
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Working from the model, Connor (1998) compares two genres of proposals: the

research proposals and not-for-profit grant proposals. She compares a proposal

written for an National Science Foundation research grant and a proposal written for

the Legacy Fund Community Foundation (Connor, 1998, p. 49). This comparison is

especially useful in the study of parascientific research proposals because it outlines

important characteristics of two similar, yet divergent, genres, both of which have some

relation to parascientific research proposals.

Table 5.2: Moves in grant proposals. From Connor (1998, pp. 51).

Research Proposal Foundation Proposal

Territory Territory
Gap Goal
Goal Means
Means Competence Claim
Reporting Previous Research Gap
Achievements
Benefits
Competence Claim
Importance Claim
Compliance Claim

Reviewing the features for research proposals outlined in Connor (1998), it should be

evident that some of the moves are likely to be unnecessary in not-for-profit grant

writing since the rhetorical situation is constructed less around expertise than need.

The expert nature of research proposals and the need-based nature of the not-for-profit
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proposal means that, though the Goal is similar (persuade someone or some

organization to provide project support), the modes of persuasion differ. Of course

these findings are based on limited data, only one research and one not-for-profit

proposal, but is a good initial indication there are indeed differences in organization, in

addition to differences in authors, audience, and rhetorical situation.

The transactional nature of the genre suggests that the outcome of the proposed

work is central to the genre, and indeed what we have seen in the formal features

including establishing a niche to occupy and establishing one’s ability to accomplish

the proposed work by overtures to credibility support this notion, means that the

network within which the genre is situated is comprised of genres and as well as less

stabilized forms of discourse. Formal and informal discourses that surround a call for

proposals, such as pre-proposals, phone calls, and individual, departmental, and

institutional policies, such as those described by Myers (1991), all work along with the

invocation of the genre (a particular proposal) to accomplish significant rhetorical

work. The initial space for research, including key terms and theoretical orientations

are articulated in the formal documents such as calls for proposals. Written

motivations might be articulated by emailing with the grant director are also important

spaces for rhetorical work.

The complexities that occur in related genres across rhetorical contexts should be

unsurprising. The enormous differences in the audience and purpose for which and to

which these genres are enacted demand rhetorical variation. Yet there is something of

a similarity in the rhetorical purpose, the traditionally transactional nature of the genre,

but there is something more than the rhetorical purpose that shapes these genres.

Much of what is shaping proposal genres is the institutional constraints set down by

disciplines or non-profit missions. These are indeed constraints in rhetorical, legal, and
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ideological senses and therefore the proposal genres must adapt accordingly. But in all

of these cases, the proposal genre is influenced by the rhetorical work that precedes it.

In the sciences we can see this in much of the work that goes into planning and running

research studies, which are often supported by numerous grants. As Mehlenbacher

(1992) notes as he uncovers genre systems in the sciences, “proposal writing, journal

writing, and laboratory activities are interdependent,” and indeed, proposal writing

“is not, as some researchers have suggested, an activity that takes place prior to

scientific research and publication. Instead, in writing a proposal, scientists must make

numerous rhetorical choices regarding the presentation of existing data, of their

research experience, and of their research intentions” (Mehlenbacher, 1992, p. 4–5).

We must then understand the significant institutional pressures that shape genres. But

the institutions that govern scientific research are changing—indeed have always been

changing—and thus we must recall them and the larger structures within which they

are situated (the socio-economic realities of some nation) to understand the genres.

Fairclough (1993) takes up the question of late capitalist discourse—and this helps

us consider how socio-economic matters influence academic institutions and

genres—through critical discourse analysis (CDA), suggesting that the function of

discourse in different epochs can be traced through qualitative differences (Fairclough,

1993, p. 138). Qualitative differences tell us much about the practical application of

discourse, Fairclough (1993) suggests, and the importance of practical application is

certainly within the purview of rhetorical approaches. Using Foucault to move us

through the pre-modern to modern period, Fairclough (1993) tells us that

contemporary (late modern) society is “post-traditional” (traditions must be justified,

anti-authoritarianism increases, self-identity is important) and that “reflexivity”

(decline of traditional roles means self-identity “is a reflexive project” and involves
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participating in expert systems for identification) becomes important and also can be

“characterized as ‘promotional’ or ’consumer’” (Fairclough, 1993, p. 139–141). Taken

together, these provocations have interesting implications for this study, including that

the work to establish one’s self and one’s self in a system of experts is some of the

rhetorical work Safecast has undertaken, but what is especially interesting is the

question of promotional and consumer culture, since Safecast, and DIY science more

broadly, seem to suggest the terms are not synonymous. These two “designations,”

(promotional and consumer) as Fairclough (1993) describes them, “point to the cultural

consequences of marketization and commodification” and further come along with “a

relative shift in emphasis within the economy from production to consumption”

(Fairclough, 1993, p. 141). This a problematic notion if we take the ethos of DIY, one of

production and not consumption, at its word, but moving this argument into matters

of discourse helps to uncover the complexity of these distinctions. “The concept of

promotional culture,” Fairclough (1993) writes, “can be understood in discursive terms

as the generalization of promotion as communicative function” and this operates

across various discursive contexts, including professional discourses (Fairclough, 1993,

p. 141). Indeed, these promotional communicative functions are evidenced by “the

genre of consumer advertising [which] has been colonizing professional and public

services order of discourse on a massive scale,” argues (Fairclough, 1993, p. 141). For

example, looking at the “marketization” of discursive genres in British universities,

Fairclough (1993) suggests that these genres are increasingly promotional discourses.

This “colonization” is evidence of an “extensive restricting of boundaries between

orders of discourse,” which returns us to questions of “erosion” of boundaries between

expert (or professional) and non-expert (or public) discourses (Fairclough, 1993, p.

141). Though it may seem contradictory at first to have both an “extensive restricting of
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boundaries” and an “erosion of boundaries” at work. However, I suggest that there are

two kinds of boundary work occurring here. First, at one level “extensive restricting”

of rhetorical possibilities occurs as promotional strategies “colonize” various kinds of

discourse, including scientific, as this colonization changes the appropriate rhetorical

responses that might be given in a particular situation. At another level, the

“colonization” of kinds of discourse, including scientific, means that the boundaries

between discourses “erode,” or at least change and perhaps blur, in that the

appropriate rhetorical responses to situations take on features from other kinds of

discourses or genres. The extend to which such promotional values have extended into

other kinds of writing is up for some debate, but others have suggested this change is

indeed occurring in academic discourse.

Some years after Fairclough (1993) published these claims, Bhatia (1998) suggested

that these “promotional values” have invaded “most forms of discourse,” with these

concerns even influencing “the nature of the entire range of professional and even

academic discourse” (Bhatia, 1998, p. 95). The ubiquity of new mass communication

technologies, pervasive cultures of advertising, and the competitive nature of

professional and academic work, Bhatia (1998) tells us, are some of the various factors

likely contributing to this increase in promotional concerns across discourse spheres.

This claim is unsurprising now, even and especially in academia where we now have

stakeholders and clients, rather than parents and students. What results from this

increasingly market-driven and market-focused culture is that even “many of the

institutionalized genres, whether social, professional, or academic, are seen as

incorporating elements of promotion” (Bhatia, 1998, p. 96). Whereas Fairclough (1993)

looked at academic discourse with the university prospectus, Bhatia (1998) looks to the

fundraising genre to trace this influence of promotional values and strategies
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appearing in professional discourses. To characterize these promotional values and

strategies, some understanding of primarily promotional genres (advertising) is crucial.

With the variety in audience, purpose, and genres of advertising, there are many

rhetorical strategies that might be considered. For example, Bhatia (1998) details the

strategy of product differentiation, whereby some product’s difference from other similar

products is used as a promotional feature (Bhatia, 1998, p. 97). These moves, and the

general structure of advertisements, progress from “headlines” to “targeting the

market” to “justifying the product or service (by indicating the importance of the

product or service and by establishing a niche)” to “detailing the product or service (by

identifying the product or service and by describing the product or service and by

indicating value of the product or service)” to “establishing credentials” to “giving

endorsement or testimonials” to “offering incentives” to “using pressure tactics” to

finally “soliciting a response” (from Figure 7.1 Bhatia, 1998, p. 98). While these

strategies primarily show up in advertising genres, other genres can appropriate or

misappropriate them. Appropriation of these promotional strategies, moves, or other

features can be found in several professional genres, including “job and scholarship

applications, recommendation letters and testimonials, appeals (fundraising letters

and brochures), grant and project proposals, and public documents” (Bhatia, 1998, p.

99–100).

Tracing the influence of these promotional strategies is useful not only for

understanding the grant proposal as scientific or parascientific genre, but for

understanding the ways in which boundaries between internal, professional, academic,

or scientific genres and public genres have been permeable. Trench (2008) certainly

makes a case for the “erosion” of boundaries between internal and external spheres in

science communication online, but technological affordances certainly do not provide a
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full case for understanding the way genre features transfer. The case that Fairclough

(1993) and Bhatia (1998) uncover is in the opposite direction of the transfer I’m

interested in exploring. We see that professional or academic genres borrow from

public genres, and before this we saw in Chapter 2 that the scientific article borrowed

from letters and public magazines, but what about export of professional genres into

more public spheres of discourse? It certainly seems reasonable for our early scientists

to draw from genres they were familiar with and the import of promotional features

seems to follow from increasingly market-driven and commercialized kinds of

scientific and academic work we have seen in the latter half of the 20th and beginning

of the 21st century. But what does it mean for professional or academic features of a

genre to appear in more public genres?

What does all of this variety across proposals tell us? It appears that what we call

the “proposal genre” is in fact very much shaped by the social action that it aims to

produce. Namely, the genre is characterized by a rhetorical situation wherein some

individual or group trying to persuade those embedded within a particular

institutional context, within its various constraints, to provide support of some kind. In

the traditional scientific research proposals we see that persuasion must involve a

number of authority-building strategies, including demonstrating competence of the

researcher and/or their lab, demonstrating familiarity and situatedness in a field of

study—conceptual resources—as well as that the researcher has the material resources

to complete the study, or at least, that the resources requested will be sufficient. A

significant amount of the rhetorical work in this situation is a professional kind of

rhetorical work, with agreed upon constraints of some research community or

discipline, and these are not so far afield from the kinds of constraints on other kinds of

writing in these spheres of discourse. We can trace with some ease the kind of genre
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systems within which these research proposals operate. At one level we see a tightly

coupled system where a Call for Proposals initiates several other genres, including

introductions and informal discussions between researchers and their research office as

well as grant officers at some funding institution, as well as formal genres such as the

proposal itself. At a higher level we see that these genres are similarly constrained by

conventions in the discipline or research community, or even a granting agency—very

much similar to scientific research articles, which are often products or “deliverables”

for a grant. Much of the work that we attribute to a genre—the fleeting oral discursive

events surrounding an invocation of a genre—is of a rather different character in the

case of the parascientific proposals I examine here.

5.2 Kickstarter proposals

Attempting to identify “parascientific” genres, we now turn to crowdfunding

proposals. Specifically, this chapter examines proposals from the crowdfunding

website Kickstarter. Two proposals will be examined in-depth, but before we look to

those examples, it is necessary to provide a brief introduction to crowdfunding.

Contextualizing these genres—the parascientific crowdfunded proposals and

traditional grant proposals—will provide a basis for analysis of the Kickstarter

proposals. These two proposals are are taken from the Safecast project: one proposal is

from the project’s origins and the other is from later work to refine their radiation

measuring devices.

Crowdfunding takes its strategies from the more general notion of crowdsourcing.

In these practices, the contributions of a large number of people help to achieve some

goal. Crowdsourcing has been used to describe the act of obtaining ideas, sources, and
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feedback. For example, the Oxford English Dictionary has appealed to the public in a

variety of ways to help uncover the history of words—a practice dating back to the

1850s.2 For another example see the crowdsourcing of data processing in the Galaxy

Zoo citizen science project. While both of these examples have some audience, some

group of participants in mind, crowdsourcing as a general concept casts a wide net

with no defined audience. Put another way, this is a call for help to a rather universal

(and unknowable) audience. However, audience constraints predictably appear in

specific cases, where the language, interests, and abilities of an audience all come to

bear on the response. In this way, we might say that crowdsourcing is a rhetorical

strategy for creating and/or shaping a rhetorical situation. In creating a crowdsourced

project we see that 1) an exigence is defined (some task needs to be accomplished); 2)

an audience is loosely defined by the very characterization of the exigence, the media

through which the message is shared, and the particular crafting of the message; and 3)

constraints are characterized, including the media chosen, as well as the possible

responses (social, economic, etc. actions) of the audience.

Kickstarter provides us with a concrete example of what I am suggesting. In 2009

Kickstarter was founded as a for-profit company that would help artists fund their

projects through crowdsourced funding. Their website provides the platform through

which projects are shared, pitched, and (hopefully) supported. Someone with a project

can navigate to Kickstarter.com, where they will be met with a homepage. Basic site

information is provided in a top menu bar, including a link to a page explaining what

Kickstarter is and what the user might do with the site, as well as showcased projects

or “staff picks” and below that local and popular projects. Below this information,

suggesting the social nature of the site, is an opaque space with the title “Your Friends”
2For an account of these appeals see (Gilliver, 2013).
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featured below a login box that connects through Facebook. Further down the page

there are curated pages and below that more information about Kickstarter. Once

logged in, the users are able to create projects or review or back (support) projects.

Indeed, many have signed up and participated in either pitching or backing

projects. According to the Kickstarter website, since the company’s 2009 launch, 777

million USD has been pledged by over 4.7 million backers (“Stats, September 8th 2013”

Kickstarter, 2013).3 The Kickstarter mission, “to help bring creative projects to life,”

provides the initial shape of the exigence: creative individuals need to fund their

projects and this funding can be secured through crowdsourcing strategies (“What is

Kickstarter” Kickstarter, 2013). Presumably the individual motivations, such as

wanting to make a documentary film, also help to shape the exigencies for each

particular proposal.

Each proposal must then also account for multiple audiences. First, the proposals

are submitted to Kickstarter for review. Review ensures that the projects adhere to

several guidelines, including the two main guidelines: all proposals must be regarding

a “project” with a deliverable and a project must fit into one of the predefined

categories. The site claims that these reviewers do not “curate projects based on taste,”

but rather, “do a quick check to make sure they meet [Kickstarter’s] guidelines”

(“Guidelines” Kickstarter, 2013) and (“Creator Questions” Kickstarter, 2013). A second

audience is the audience of particular interest to project organizers: backers. These are

the individuals who “crowdfund” projects by pledging money. While proposals must

adhere to the guidelines established by Kickstarter, much of the rhetorical work beyond
3As I originally drafted this section of the chapter I wrote “$746 million USD has been pledged by over
4.6 million backers” (“Stats, August 14th 2013” Kickstarter, 2013). With less than a month between the
two statistics, it should be clear that the site is massively popular, and presently shows little sign of
losing this massive popularity. It is likely that before this chapter is even submitted to my committee for
review these numbers will have once again changed, almost certainly increasing a great deal.
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that will need to appeal to backers. However, according to Kickstarter, many backers

are “friends” or “fans” of projects already. The rhetorical situation for supporting a

friend’s or family member’s project is somewhat different than supporting that of a

relative stranger’s. Beyond the proposal itself, or intellectual interest in the project, are

social bonds that demand a certain interest and investment in the activities of another.

That said, the investment is not only monetary, and many of these friends, family, or

fans go on to share the project via social media sites such as Twitter or Facebook, which

in turn secures backers somewhat at a distance (perhaps) from the project creator.

This is done in several ways, including video and project descriptions, as well as

“rewards” (e.g., free copy of the documentary film). How to pitch a project is covered in

“Kickstarter School,” which details how to define a project, create rewards, set goals,

create video materials, promote, and later keep backers up-to-date and send their

rewards (“Kickstarter School” Kickstarter, 2013). Crafting a message for the audience

has received some outside attention as well: what makes a Kickstarter proposal

successful? Unsurprisingly the advice offered up in columns and blogs online suggest

knowing one’s audience (Lancaster, 2013); the timeline (S. Buck, 2012) and timing

(kairos), both finding time (What makes a successful Kickstarter campaign?, 2012) and

creating time (Young Entrepreneur Council, 2013); and, of course, rewards (Snediker,

2013). The importance of crafting a persuasive proposal, these articles suggest, has not

gone unnoticed.

With exigencies and audiences we find the third component of Bitzer’s rhetorical

situation: constraints. Kickstarter’s constraints are particularly interesting given

Safecast’s success. First, Kickstarter’s mission suggests that their audience has been

creative workers—artists, designers, and film makers. Scientists and technologists were

not, it would seem, an anticipated or at least primary audience. Indeed, if we return to
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the predefined categories for Kickstarter we see some more evidence of the anticipated

audience. The categories are “Art, Comics, Dance, Design, Fashion, Film, Food, Games,

Music, Photography, Publishing, Technology, and Theater,” with several subcategories

(“Guidelines” Kickstarter, 2013). Subcategories further illustrate the creative arts-focus

for Kickstarter by how carefully they distinguish between different kinds of projects.

For example, the “Art” category contains nine subcategories, including “Conceptual

Art,” “Crafts,” “Digital Art,” “Illustration,” “Painting,” “Performance Art,” “Mixed

Media,” “Public Art,” and “Sculpture” (“Discover, categories sidebar” Kickstarter,

2013). “Comics,” “Dance,” “Fashion,” “Food,” “Photography,” “Theater,” categories

have zero subcategories, while “Design” has two, “Film & Video” five, “Games” two,

“Music” ten, “Publishing” eight,4 and “Technology” only two. ”Technology” is divided

between “Hardware” and “Open Software,” with Safecast”s projects classified under

the former (i.e., Technology, Hardware). These subcategories are a way of managing

the massive number of projects that the site must help users discover; the Kickstarter

blog notes,“Not every genre has a subcategory” and the rationale behind this is that

Kickstarter is“merely focusing on the primary groupings for now” (Strickler, 2011).

Since the introduction of subcategories in 2011, yet another system of classification has

been implemented: tags. While subcategories are associated with specific categories,

tags “reflect a common philosophy (#Civic), shared subject matter (#Science), themes

(#Zombies), accolades (#Sundance), and a bunch of other stuff too” (McGregor, 2013).
4Interestingly, the “Music” category breaks down subcategories into relativelywell-established vernacular
genres, such as classical, country, jazz, pop, etc., while the “Publishing” category mixes genre andmedia,
with such categories as “Art Book,” “Fiction,” “Periodical,” “Poetry,” and “Radio & Podcast” (“Discover,
categories sidebar” Kickstarter, 2013). Music projects could also have been categorized based on media
type, such as CD, streaming, downloadable, etc. While this observation may not necessarily provide
insight into the particular discussion about the creative arts-focus of Kickstarter, it is certainly a useful
pause to consider alternative possibilities for these categories and subcategories as a reminder that they
too are rhetorical choices.
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This system of classification is also organized and managed by the Kickstarter team,

but the system is designed to mark themes in projects and are modified “as new trends

pop up throughout the site” (McGregor, 2013). It is finally, in this third system of

categorization and classification, that we find science: “#Science,” which is

interestingly described as “subject matter” (“Introducing #Tags” McGregor, 2013).

Browsing #Science, the classification as “subject matter” indeed makes sense. These

are not only scientific projects, but comics and illustrated books, documentaries and

other films, and bioart. Under this category is also a successfully funded project by

postdoctoral fellows to translate a textbook into Vietnamese (needing funding to pay

the publisher for copyrighted materials).5 In addition to these creative projects, there

are a number of hardware platform projects for environmental monitoring,6 and even

BioCurious’ proposal entitled “BioCurious: A Hackerspace for Biotech. The

Community Lab for Citizen Science.” As well, there are projects that we would

typically call scientific research. For example, the “Alaska Predator Research

Expedition” project, successfully funded on July 1st, 2012, was pitched by graduate

students who wanted to study wildlife in Alaska. Their plans included tracking

various wildlife populations, publishing scholarly articles based on their work, and

maintaining a public blog. Another project, entitled “University of Louisville USLI

High Powered Rocket,” was successfully funded on February 6th, 2013, is an example

of engineering research by an interdisciplinary team of computer, electrical,

mechanical and industrial engineering students trying to design a rocket. (More

information about each project can be found by searching the #Science tag on

Kickstarter or the titles given above Kickstarter, 2013).
5The project is entitled“Translating the book Molecular Cell Biology into Vietnamese.”
6Project titles include “#AirQualityEgg,” “Public Lab DIY Spectrometry Kit,” and Safecast’s original
project page.
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Perhaps, given Kickstarter’s focus on the arts discussed above, is not an ideal space

to look for scientific or parascientific funding proposals. Indeed, moving scientific

research into such an enormously non-expert space—a space designed more for

creative artists—creates new challenges to proposals, including articulating Benefits of

the research to a much wider audience than most proposals would need to attend to in

traditional venues. Certainly there are other, more specialized, options for

crowdfunding science.7 Take, for instance, Petridish.org, which is a platform

specifically for funding scientific research. Unlike Kickstarter, there do not appear to be

restrictions requiring products, which could certainly allow for more diversity in the

projects, but their website currently states “Petridish is not currently accepting new

projects” (“FAQ” Petridish, 2013). Further, this particular example is

scientist-driven—though facilitated by a corporation—and therefore still engages in

the traditional sanctioning and gatekeeping that sets scientific genres apart from

parascientific. Responding in the FAQ to “What is Petridish?,” the answer reads

“Petridish is a new way for scientists to showcase their research to the public, and for the

public to show recognition to innovative researchers” (“FAQ” Petridish, 2013, emphasis

mine). Another example of a for-profit crowdfunding corporation, microryza, also

focuses on scientific research. The model is very similar to Kickstarter, but again does

not require a product as such and also does not require tangible rewards (“FAQ”

Microryza, 2013). Like Petridish, the focus does appear to be on professional scientists;

however, the FAQ does acknowledge that funding of citizen science projects is possible,

saying “We’re always open to new ideas. Feel free to start a project and we’ll get in
7Pragmatically, for the case study offered here I could not use these sites as cases since the two following
examples launched after Safecast’s creation, in March 2012 and April 2012, respectively; as well, Safecast
never used these sites. However, taking a moment to consider alternative crowdsourcing platforms
helps to articulate the emerging space where “parascientific” proposal might be found.
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touch with you,” though it is unclear if this concerned top-down or bottom-up citizen

science, or both (“FAQ” Microryza, 2013). That being said, the Seattle-based HiveBio

Community Lab (a biohacker lab) was successfully funded to secure space, equipment,

chemicals, and more (“Seattle HiveBio Community Lab” Microryza, 2013). This

project’s acceptance would suggest that microryza provides a science-focused

alternative to Kickstarter that amateur’s and hacker-citizen scientists can use. Like

Kickstarter’s suggestion that existing networks are important for initial funding

support, microryza’s FAQ tells us that “The researcher’s professional and personal

networks play a large role in getting the project off the ground” (“FAQ” Microryza,

2013). But these sites position themselves as alternatives for scientists and researchers

in a climate of decreased funding. What makes the Kickstarter projects especially

interesting, including those run by grad students, is that these are individuals who are

less likely to have access to traditional scientific funding sources.8

As well, a recent article in Popular Science suggests the site is uncovering some of the

uncomfortable issues we must address if there is indeed an erosion between expert,

amateur, and non-expert spheres of discourse. “Is Kickstarter Hostile To Science?” the

provocative headline reads, followed by the even more provocative subheading that

reads “By discouraging a promising science project, Kickstarter could be encouraging

corporate monopolies, enabling sloppy legislation, and keeping cool glow-in-the-dark
8While alternative methods for funding of traditional scientific research in academia and the corporate
world are certainly worth considering, they also mark a dangerous move from public support for
scientific research. There is already significant private investment, but these approaches mark a new
privatemethod of funding, and therefore require distinct treatment. This discussion is somewhat beyond
the scope of this dissertation, but I think it is important to explain why. Professional scientists relying on
crowdfunding in place of federal or state public funding means that how projects are evaluated changes
dramatically. Unpopular research, such as studies of genetic pest management might be put at risk;
alternatively, a plurality of voices (and wallets) maymean that such projects are less beholden to political
whims. Consider, for example, the National Science Foundation’s criterion for Political Science research,
that it must advance national security or national economic interests, and of course, the cancellation of
the political science grant cycle in 2013 (Mole, 02 August 2013).
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plants out of our houses” (Nosowitz, 2013). The controversy began when a group

proposed a synthetic biology project to create glowing plants and seeds for these

plants were offered as a reward (Nosowitz, 2013, para. 2). This move was controversial

to some and a petition was created that asked Kickstarter not to allow such rewards

(Nosowitz, 2013, para. 2). The project had been posted in April, closed by June, and

Kickstarter petitioned in May—come July Kickstarter added the following guideline:

“Projects cannot offer genetically modified organisms as a reward” (Nosowitz, 2013;

Kickstarter, 2013). Thus more controversy was born, and Nosowitz (2013) believes the

stakes are high, saying,“this is about the future of science funding, the future of

agriculture, of bedroom experimentation and synthetic biology and the impact of all of

that on nature” and continues, saying, “And it’s about whether Kickstarter has a

problem with science” (Nosowitz, 2013). Of course the situation is rather more

complicated and there are important cautions on both sides of the debate and those

that both sides realize need to be considered, such as where and how modified seeds,

for example, might be introduced to an ecosystem. But the blanket ban without

significant consultation with scientists quickly became taken as a mis-informed

anti-GMO stance on the behalf of Kickstarter.9 Whatever the actual motivations and

justifications, an important conversation has been moved (indeed, these conversations

are not new) further into the public and into public participation in synthetic biology

through a parascientific research proposal. The very public nature of the space,

Kickstarter, where these parascientific genres are beginning to form makes them

rhetorically interesting, and somewhat distinct from the traditional or “generic”

proposal type, since they are the site of much debate—contestation and argument. But
9Though the decisions made by Kickstarter were interpreted in these terms it does not appear that this
decision precludes funding of scientific, even GMO, projects.
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in all this debate, are we really seeing genres forming? Is there a genre or even

proto-genre to speak of?

The webcomic PhD Comics offer good evidence that the genre is, at least to some

degree, established-enough and stabilized-enough that it can be lampooned. The

January 7th, 2012 PhD Comic is entitled “Kickjumper” and is mocked up in the style of

a Kickstarter page (cf., Figure 5.1 and Figure 5.2).

Figure 5.1: PhD Comics: Kickjumper!

The project title reads “Super Science Machine!” with a goal of $20,000,000,000, and

a summary that states,
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This project is to build a really big machine that will make awesome science.

It will accelerate and/or trap/detect some kind of sub-atomic particles

really fast and smash them together with huge giant lasers made using

nano-technology, quantum computers, artificial intelligence,

nano-information and ... ROBOTS! (some of them will be NANO-robots).

(Cham, 2013)

Promotional elements are certainly visible in this short excerpt, and the current

buzzword sciences and technologies included, which becomes interestingly framed

after reading the “Impact” section.

This will test fundamental hypotheses about the nature of everything,

change your outlook forever and how the human species thinks about itself

and most stuff at a deep, profound, totally “whoa!” level. Eventually, it may

lead to the understanding of the elemental relationships that explain

certain general phenomena which could result in the creation of processes

that might be adapted to perhaps develop technology that could possibly

be somehow practically implemented on things to make your life easier (or

save it, you never know) but that you will totally take for granted. (Cham,

2013)

It should be readily apparent that CERN is being referenced here as well as the

incredible complexity of much scientific research. But a critical reading of this comic is

hardly what is of interest to this discussion. Rather, it is the very existence of the comic

that tells us something about the stabilization of the genre. To parody a genre there

must be a recognizable-enough form that departure from said form can be used for

comedic effect. Put another way, the audience recognizes where the genre norms are
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exaggerated (beyond, perhaps, the promotional elements Bhatia articulates in

traditional proposals) or underplayed. What I suggest, then, is that there seems to be

some indication of a recognizable genre in the Kickstarter proposals. The previous

section on genres of proposals ought certainly make a case for the proposal genre, but

this comic moves us a little closer to Kickstarter. And so, scholarly literature and

scholarly satire taken together, I will analyze Safecast’s Kickstarter proposals.

5.3 Methods

Examining the funding proposals written by Safecast provides a case to investigate the

prospect of parascientific funding proposals. There are a two examples from Safecast

analyzed and they can both be found in full in Appendix B. To better understand the

shape of the proposals featured on Kickstarter by Safecast, the analysis conducted here

draws on genre theory, specifically on a move analysis following Swales (1990); Connor

(1998); Connor and Wagner (1998); Connor and Mauranen (1999); Connor (2000). In

the move analysis I will also consider the structural features of organization, including

page layout, section headings, and other features of the Kickstarter template to help

contextualize some of the constraints within which these moves occur.

Following this account of the general structure, the rhetorical features of the body

of the proposal will be described in terms of Connor (1998), (Connor & Wagner, 1998),

Connor and Mauranen (1999), and Connor’s account of rhetorical moves, including

Territory, Goal, Means, Gap and so on. The moves that are outlined do not necessarily

follow in a particular order. As Connor and Mauranen (1999) note, the order in which

moves appear tend to have some common patterning, and guidelines from granting

agencies play some role in this, but there is “not a canonical order” (Connor &
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Mauranen, 1999, p. 53). Though there is not a canonical order, and indeed no

requirement all moves be made in a particular proposal, Connor and Mauranen (1999)

did suggest that four moves are particular to the grant proposal genre: “achievements,

benefits, importance, and compliance” (Connor & Mauranen, 1999, p. 60). Following the

analysis, in the discussion, these moves will also be compared with the moves from

foundation proposals in (Connor, 1998), which will provide another interesting point

of comparison to consider the rhetorical strategies present in these proposals.

Selecting the following two artifacts for analysis is based on certain premises that a

rhetorical understanding of genre provides. First, that proposals broadly understood

represent a typified response to a rather typified rhetorical situation (i.e., they answer a

call for proposals). Though Kickstarter proposals, along with other crowdfunded

proposals, do not feature a call for proposals, as such, in their genre system, the

platforms hosting such services can be seen as the rhetorical situation calling for these

responses (i.e., the platform suggests that those in need of funding use the platform as

a means to securing support). That being so, Kickstarter proposals can be seen to fit

into the larger or “generic” space of proposals. As well, since this study is particularly

interested in what might be “parascientific” (operating alongside, but outside of

traditional scientific/academic avenues) the Kickstarter proposals offer a useful place

for comparative analysis.
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5.4 Analysis of Safecast’s proposals

5.4.1 Safecast Kickstarter proposal #1

Figure 5.2: Safecast Kickstarter proposal #1, Part I
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Figure 5.3: Safecast Kickstarter proposal #1, Part II

Less than a month after the 9.0 magnitude undersea earthquake and subsequent

tsunami damaged the Fukushima Daiichi nuclear power station, Safecast’s first

Kickstarter project was launched. Beginning with RDTN.org (later re-branded

Safecast), the project was launched on Kickstarter as “RDTN.org: Radiation Detection

Hardware Network in Japan” by Marcelino Alvarez on April 7th, 2011. By the time the

project closed, Safecast would raise 36,900 USD, with their pledge goal set for 33,000

USD, by 606 backers over a 30 day period (April 7th, 2011 – May 7th, 2011). The project
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is categorized under “Hardware,” for reasons detailed above, and provides the

location as Tokyo, Japan.

Genre and Move Analysis

The organizational features of the proposal function at several levels. At one level, the

Kickstarter template structures the proposal. The template features a centered title

with an author by-line immediately following. One section displays information about

the number of updates, backers, comments, as well as location and category. Funded

projects, which both of these proposals are, feature a banner reading “Funded!” and

the date that the funding goal was reached. Below this is a two column content

container. The column on the left is about twice the size of the column on the right and

features much of the content that will be the object of rhetorical analysis, including the

body of the proposal, updates, and frequently asked questions (FAQ). On the right,

information about backers, the pledge goal, pledged funds, time remaining to the

funding deadline, funding period, project creator, and rewards is included.

Unlike traditional grant proposals, or indeed even proposals for non-profit

philanthropic grant funding, the proposals on Kickstarter begin with an image. In this

proposal the image is a screen capture of RDTN.org, which features a map of radiation

readings and a summary of the site’s function. In Figure 5.2 we see an image of a map

overlaid with marks indicating where measurements have been taken. These

measurements are spread across Japan, and clicking on each marker provides more

information about the reading. In addition to the visualization of the readings there

are various tools that allow you to navigate the map, scrolling in closer to a specific

region or out perhaps to help orient one’s self. These tools, while important, are of less
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interest here than the visualization of data.10

As well, the genre analysis offered in this chapter does not include all of the

features that ought to be accounted for in a more extensive examination. Because this

chapter was primarily concerned with a comparative case where traditional research

funding proposals are used to help understand what moves may be at work in

parascientific genres, the moves and features examined were limited to those present in

traditional genres. Expanding understanding of not only what may be parascientific

genres, but moves in crowdfunding proposals would further advance our

understanding of crowdfunding efforts and further contextualize the possibilities for

parascientific genres since Kickstarter and other crowdsourcing platforms offer

additional features that should be examined in future studies, including comment

sections, FAQs related to the project, and social sharing capabilities. However, the

preliminary analysis here offers some indication that, like the traditional genres used

within a scientific community, the proposals written by Safecast make moves we would

expect in proposals generally for the purposes of completing technoscientific work.

Summary and Updates

Each proposal features a short summary in a large font below the image and

sharing functions in the main column of the page. These summaries, provide a succinct

overview of the project’s purpose; for example the first Safecast proposal reads,

RDTN.org is looking to deploy a network of radiation detection devices to

the affected regions in Japan. (Alvarez, 2011)

This summary clearly states the group (RDTN.org was re-branded as Safecast.org) and
10(Wynn, in press) has taken up comparative work looking at the visual characteristics of Safecast’s
mapping initiatives and visuals offered in the popular press.
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the field of study and geographical territory they intend to work within. Below the

summary is a list of updates, which range from a note about their re-branding to

expressions of gratitude (“Thank you, everyone, for helping us reach our goal!”), to

efforts to extend their funding goals from 33,000 USD to 40,000 USD.

Following updates is the body of the proposal, which is divided into several

sections that serve to break the proposal into focused paragraphs concerning different

aspects of the project, including timeline, geographical deployment, resource

deployment, and ideological orientations (such as using a copyleft license). These are

all decisions the author would make and not features of the template itself.

Taken together, the following analysis will show that many of the same moves

made in traditional research proposals are also made in these Kickstarter proposals.

While some of the same moves are made, some of the ways in which they are made

depart from traditional argumentative strategies. For example, previous situating

research is not articulated in-depth, but rather alluded to in a general summary of the

problem. Further, specific research questions are not articulated, but rather the general

notion that monitoring of radiation following the disaster acts as the agenda.

The following categories break down the moves I see at work in this proposal.

Where they make similar rhetorical moves and where they depart will become of

particular interest for this notion of “parascientific” genres.

Territory

Territory, if we recall from Table 1.1, describes the context within which research

will or did take place in terms of either the geographical or physical location or the

field of study within which the research resides. The following excerpt begins

Safecast’s proposal,
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Safecast11 (formerly RDTN.org12) is a website whose purpose is to provide

an aggregate feed of nuclear radiation data from governmental,

non-governmental and citizen-scientist sources. That data will be made

available to everyone, including scientists and nuclear experts who can

provide context for lay people. (Alvarez, 2011)

In this first move the Territory is established in terms of both geographical location as

well as the field of study. The geographical location is not explicitly discussed, but

given the exigence that gave rise to the Safecast project and the temporal relation of the

proposal to the disaster, as well as all of the contextualizing information such as the

title and summary, the geographical focus is implied in this opening move. Explicitly,

the area of research is clearly articulated as nuclear radiation monitoring. Further, the

elaboration regarding whom the data serves bridges geographical territory into the

field of study territory.

Gap

Following through with a Swalesian introduction, a niche is carved out for the

research and is indicated by a move that outlines some problem within the territories

outlined in the previous move. In the following text, the Gap that Safecast’s proposed

work aims to address is explicitly articulated,

In the weeks following launch, it has become evident that there is a need for

additional radiation reporting from the ground in Japan. (Alvarez, 2011,

emphasis mine)

Words such as “need” point to the exigence to which the group is responding: a lack of
11Hyperlink to website: http://safecast.org/
12Hyperlink to website: http://rdtn.org/
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data about radiation measurements following the Fukushima disaster. Recall that

initially the group aimed to aggregate radiation readings in a centralized database, but

found that the data simply were not publicly accessible. The implicit rationale is that

all people have a right to access data that tell them something about risks in their

immediate environment. As the previous move established, scientists too could benefit

from such a collection of data.

Goal and Means

The Goal describes a relational move to the Gap wherein the niche is “occupied.”

This is much like Swales’s move to occupy the niche. According to Connor and Wagner

(1998), this move is often a somewhat “general objective” that attempts to explain the

motivation and purpose of the project. Safecast’s Goal, andMeans of achieving these

goals, is articulated in clear terms and makes an explicit connection to the required

funding,

This Kickstarter project will help us purchase up to 600 Geiger Counter

devices that will be deployed to Japan. (The project minimum will fund

about 100 devices). The data captured from these devices will feed into our

website and will also be made available for others to use via Pachube,13 an

open-source platform for monitoring sensor data globally. Our field

members will be trained by our advisors to properly use these devices. The

field members will be required to report to the website 8-10 times per day.

(Alvarez, 2011, emphasis mine)

This is a straightforward description, absent of waffling words and phrases such as

“hope” or “intend to...” or “aim to...,” of the efforts that Safecast intends to undertake,
13Hyperlink to website: http://www.pachube.com/
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including purchasing Geiger counters and collecting and sharing data. Further, the

description provides a basic account of how this will be done, including some

information about the individuals who will be using the devices (“trained”) and the

accountability to which they will be held (“required to report”) (Alvarez, 2011). Such

strategies are characteristic of scientific and social scientific writing practices (see,

Bazerman, 1988).

With these first three moves we have seen a Swalesian approach to a research

introduction, making all three moves of establishing a Territory for one’s research or

work, identifying a suitable space to expand research efforts in said territory, and then

by stating how one’s own research will contribute to this space for expansion. The last

two sentences of this excerpt might be categorized under Means 1 in the model Connor

(2000) provides, but these are somewhat vague sentences and a much clearer account is

presented later on in the proposal. All of this work is done in the “About” subsection of

the first Kickstarter proposal pitched by Safecast.

Preliminary evaluation would suggest that we are indeed seeing characteristics of

traditional scientific genres in these Kickstarter proposals. While certain features we

might expect to find are absent, such as establishing a Territory or Gap by citing

previous research, the same strategy has been used without devices of academic

situating (citations). Instead, the justification or situating is accomplished by arguing

that there is “additional radiation reporting” needed with the warrant that citizens, as

well as scientists, should have access to information about risks (Alvarez, 2011,

emphasis mine).

Benefits

As we move from the first three moves to establish the research space and
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particular project—moves that are very much in line with Swales’ account of research

articles and similar genres—we see that the model developed by Connor and Wagner

(1998) provides useful categories for the kind of rhetorical work being done, but the

order is somewhat less pre-defined. Rather than moving into a detailed account of the

Means, we see the Benefits of the project came early in the proposal’s structure. In a

section entitled, “Open-Source Underpinnings,” the usefulness of the proposed

collection of data is foregrounded,

We will make the raw data available from our network for anyone to use under

Creative Commons 0 dedication. (Alvarez, 2011, emphasis mine)

The Creative Commons 0 dedication means that all rights to the work have been

waived and that it becomes part of the public domain.14 We will see in the next chapter

on conference talks that this was very important to the group because of the nature of

the work they are undertaking. This is because a large collection of data from multiple

sources (or, “authors”) poses a number of problems when restrictions such as

attribution, citing the author(s), are made. Put another way, because this work is not a

creative work or work that can be easily attributed, the license is essential for the utility

of the data. This statement, then, articulates a benefit in that the data is available for

anyone to use without restriction, a major contribution to not only the public domain,

but to researchers and scientists who might be interested in working with the dataset.

The proposal continues to elaborate on the Benefits, stating that,

It is our goal that providing this data to non-profit organizations,
14On the Creative Commons website the dedication states that the, “person who associated a work with
this deed has dedicated the work to the public domain by waiving all of his or her rights to the work
worldwide under copyright law, including all related and neighboring rights, to the extent allowed by
law” (Creative Commons, 2013). Full legal code for this dedication can be found at the following web
address: http://creativecommons.org/publicdomain/zero/1.0/legalcode.
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governments and scientists will keep people and societies more informed in the

current crisis as well as future incidents where data might otherwise be

scarce. (Alvarez, 2011, emphasis mine)

The ethos of the hacker community, of which we have established Safecast is certainly a

part (see Chapter 3), is apparent here. The value of open data for redistribution and

use is an important benefit in this rationale. The project’s practical outcomes, or the

uptake of the data, are dependent upon this epistemic position of openness. As well,

the usefulness of the data by its very example furthers the case for the value of open

data. These are important Benefits in both ideological and practical ways, and

accordingly, fall under the description of Benefits that Connor and Wagner (1998)

provides us with in their model.

Means

Finally we come to theMeans, which Connor (2000) told us included the details that

we might find in a methods section of a proposal. These kinds of specifics include the

research timeline and approaches. In a section entitled “Phase 1 and Phase 2,” Safecast

outlines their approach to the project they have proposed, writing,

We want to eventually build our own network of devices. We recognize,

however, that there’s an immediate need to get devices on the ground now.

So our project has two phases. Phase 1 is about getting devices out to the

areas with the least amount of data. Phase 2 will focus on building a larger

network of devices that will help governments, citizens and organizations

understand immediate and long-term implications of radiation levels.

(Alvarez, 2011, emphasis mine)
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In the next section, entitled “Where will they be deployed?” the means continue to be

articulated and Territory further established,

In looking at a map of radiation detection in Japan, there are many holes

where no data is being captured whatsoever. Some of those are very close to

Fukushima while others are well outside of Tokyo. The initial set of devices will

be utilized in areas where coverage is sparse. (Alvarez, 2011, emphasis

mine)

The geographical location for the research is explicitly stated here, as well as the

research problem (no data), and that to remedy this problem the devices that would be

funded by this project will begin to increase coverage, particularly in areas without

data. This sets a specific focus on the lack of data as a problem; rather than, for

example, the credibility of other data.

Competence Claim

In the case of a citizen science, or amateur science, project this is perhaps one of the

most important moves. Of course, this move might be more important if appealing to

an audience of experts rather than a more general audience of Kickstarter users. Either

way, establishing that this is the group to conduct this work is an important rhetorical

move; yet, the claims Safecast makes might surprise some, for example, they write,

We will deliver these devices to people on the ground who have been trained

in how to use them. It could be a teacher, a university student, or a citizen

scientist looking to contribute to the project. (Alvarez, 2011, emphasis mine)

They continue to make claims of competence in the following section, entitled “Who

will be using these devices?,” saying,
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We want to provide the device to someone who has an above-average

understanding of technology, but not necessarily an expert. This should be

someone who knows how to install an app on their iPhone or Android

device, and is familiar with filling out forms on websites. No programming

skills or engineering degree is required. Knowing how to set up a

wifi-router is a plus. (Alvarez, 2011, emphasis mine)

Having “above-average” understanding provides the citizen scientists with the ability

to use complex technological devices, as might a lab technician or a researcher hired to

collect data, but does not require “expert” status. This claim to competence is

interesting in that it relies on the network of experts for the credibility of those engaged

in data collection, both those who train and those trained. The rhetorical moves are

indeed in line with the definition for competence claim offered by Connor and Wagner

(1998), which was a statement that “contains statements to the effect that the proposer

is well qualified, experienced, and generally capable of carrying out the tasks set out”

(Connor & Wagner, 1998, p. 61). While experience with the specific site of study is not

required—rather technological experience as theory and praxis is suggested—those

engaged in data collection are represented as qualified and capable of the task of

taking, collecting, and sharing radiation measurements. At the same time, these moves

also indicate the Means through which the research will be conducted, namely the

research volunteers. Conflating these moves is interesting because the role of the

volunteer and their competence interact to either provide a significant contribution to

complete the project, theMeans of thousands of hands, or not.

Means

Connor and Wagner (1998) distinguish between Means 1 and 2 by saying the former
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includes “the methods, procedures, plans of action, and tasks that the proposal

specifies as leading to the goal (that is, procedures of the research or other proposed

activity).” and the latter is “the methods and procedures to carry out the actual

presentation.” (Connor & Wagner, 1998, p. 61). In this example, the Means are rather

an elaboration upon the means we previously saw before the competence claim. Here

details about the devices that will be used, by those described above in the competence

claim, are included with some connection to the citizen scientists that are described in

the previous claim as follows,

We are currently working with a distributor of detection devices in order to

get them at a discounted cost. Due to the ease of use of the CRM-100, we

have decided to focus on this unit for our volunteers in Japan. (Alvarez, 2011,

emphasis mine)

As the emphasized text shows, theMeans are connected to the competence claims in

that the ease of use and technological sophistication of the users is likely combine and

result in good data collection, one could reason. Further elaboration on the technical

details of the device brings us back firmly into the questions ofMeans with the

following technical information included,

The CRM-10015 is a general purpose geiger counter that measures alpha,

beta, gamma, and x-radiation. It is intended for personal safety and

educational purposes, not for professional applications. Like the popular

Radalert 100, the CRM-100 features a 3-second update on its digital liquid

crystal display (LCD). The LCD shows the current radiation level in your

choice of milliroentgens per hour from .001 to 110 or counts per minute
15Hyperlink to website: http://www.medcom.com/crm.htm
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(cpm) from 0 to 350,000. When SI units are selected, the LCD shows

readings in microsieverts per hour from .01 to 1100 or counts per second

(cps) from 0 to 3,500. This instrument also offers an accumulated total and

timer function, up to 9,999,000 counts and 40 hours. A red LED blinks and

a beeper chirps with each count (the chirp can be muted). (Alvarez, 2011)

This information provides detailed technical insight into the project, which further

indicates the range of audience that might be addressed with this proposal. As well, it

provides evaluative information that suggests the technical suitability.

In this analysis we see that the rhetorical moves seemed to follow those outlined by

Connor and Wagner (1998). Genre-level analysis of the proposal showed that these

similar features indicate some of the same strategies that we might see in more

traditional grant funding proposals. As well, we learned that some of the moves that

featured the same general claims (for Territory or Competence, for example) were

executed somewhat differently than we might expect in a traditional academic or

scientific grant proposal

5.4.2 Safecast Kickstarter proposal #2

A little more than a year after the first proposal, Sean Bonner launched another

Kickstarter proposal, entitled “Safecast X Kickstarter Geiger Counter,” and this project

would receive 104,268 USD with a pledge goal of 4,000 USD, over a period of just 15

days (June 4th, 2012 – June 19th, 2102). The second Kickstarter proposal was so

successful that it made “The Best of 2012” Kickstarter list (Kickstarter, 2013).
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Figure 5.4: Safecast Kickstarter proposal #2

Genre and Move Analysis

Investigating the moves in the previous proposal we also saw that the proposals on

Kickstarter begin with an image. In the previous proposal a screen capture of

RDTN.org, featuring mapped radiation readings and summary of the site’s function,

was included. In Figure 5.4 we see a somewhat different approach. In this second

proposal the image featured is a person’s hand complete with a Geiger counter

designed by Safecast. This image presents a significant accomplishment of the group
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and a reward for those who supported them: a Geiger counter designed by Safecast

and their network of experts. This marks an important theme and that is one of

community and community support.

Summary

Recall that each Kickstarter proposal features a short summary in a large font below

the image and sharing functions in the main column of the page. Each summary

provides an overview of the proposal’s function and the second Safecast proposal

marks some of the differences we will see in the moves that follow, stating that,

Safecast launched a year ago thanks in part to Kickstarter. We’re making an

awesome limited edition geiger counter to say thanks! (Bonner, 2012d)

Again, we see that this section functions in a way similar to an abstract by providing an

overview of what will be presented in the proposal itself. However, what is suggested

will be contained in this proposal is somewhat different than the previous in that it

offers a sense of community as exigence rather than research site. Whereas the

previous example included an indication of both the field of study and geographical

territory concerned (cf., “to deploy a network of radiation detection devices to the

affected regions in Japan” (Alvarez, 2011)), here the general area of study (radiation

and radiation monitoring) is cited as well as a concern for the communal territory (i.e.,

“thanks in part to Kickstarter” and “to say thanks” (Bonner, 2012d)). This summary

does indeed represent the general moves we will see in the proposal.

Territory

As we might expect, following Swales’s and then Connor’s work, the Territory for

the proposal includes both the geographical or physical location as well as the field of
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study. But before these two territories are outlined there is a somewhat different

territory outlined: the community, or network, that has supported Safecast,

We wanted to do something special for the Kickstarter community, who

helped us get Safecast16 moving in the first place, and thought that a

limited edition version of the geiger counter we designed, at a discounted

price, would be a cool way to do that. (Bonner, 2012d)

Within the first sentence we see that the community, the specific network on

Kickstarter that initially funded the Safecast project’s efforts, are being addressed. But

unlike the transactional model of research proposals previously described, where the

proposal requests funding or other kinds of material support which will result in

advancement of the field, the transactional model in this proposal offers material

products in return for initial support,

So here you go: a Kickstarter exclusive Safecast geiger counter. Limited

clear plastic casing (like these pics), numbered edition of however many

people pre-order them here. The only way ever to get this clear version is

from this Kickstarter campaign. Obviously, this edition is a real working

geiger counter, 100% functionally identical to the forthcoming retail release

version. (Bonner, 2012d)

While this move could also be categorized as a Benefit, the material products do not

necessarily benefit the community of subjects for whom Safecast undertook their

efforts. Rather than simply providing a Benefit to the public, this move also signals a

relationship among a community of supporters. For those not part of the original effort

there is contextual information provided,
16Hyperlink to website: http://safecast.org/
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Around this time last year we created Safecast,17 an organization with the

goal of collecting and distributing accurate and detailed radiation

contamination information to people in Japanwhose lives had been impacted

by the events at the Fukushima Daiichi Nuclear Plant. A successfully

funded Kickstarter campaign helped us pay for a number of devices that we

were able to get into the hands of volunteers to help collect that data. Data

which didn’t exist prior to these efforts. (Bonner, 2012d, emphasis mine)

Here we see the expansion of the Territory to include the geographical and field of

study’s territory. Establishing the geographical and field of study’s territory was

discussed in the previous proposal analysis so I would instead like to focus on the

communal territory. Focusing on this territory is useful because it underscores the

importance of the social network established to fund the project, which is partially

developed through the Kickstarter platform, but importantly through the connections

that the group is able to active to fund their particular project.

In the next section we see that in addition to the geographical and field of study’s

territory of the first proposal, and the additional communal territory we have

considered in this section, there is also something of a temporal territory outlined. The

temporal territory concerns the span of time from the original exigencies (the

earthquake, subsequent tsunami, and resulting disaster at Fukushima) and the data

collection efforts of the group over the following year. These two considerations might

be considered in terms of kairos (the group’s formation, the initial network

connections) and chronos (the group’s formation, growth, and continued efforts). In

addition to these temporal features, this additional Territory, we see that the

Achievements of the group are detailed and organized by their temporal unfolding.
17Hyperlink to website: http://safecast.org/
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Achievements

Connor (2000) tells us that Achievements are the “anticipated results, findings, or

outcomes of the study” (Connor, 2000, p. 8). However, the Achievements of Safecast are

outlined in terms of what has been accomplished. This is an interesting feature because

it blends some of the features we see otherwise in a research proposal with something

that might look more like a progress report. Indeed, in some ways we might think of

this second Kickstarter proposal as a kind of hybrid proposal-progress report in that it,

at least in part, addressed the same community that funded the group previously. Yet,

the progress report appears to function in service of the more dominant genre, the

proposal. Here we see another way that antecedent genres might shape the strategies

in a perhaps less stabilized genre, in this case the crowdfunding proposal. In addition

to stating how much data has been collected, there is certainly some commentary that

highlights the Achievements of the group, for example,

A year later we’ve collected collected 3 Million data points18 - more than

any other organization, and published them all completely freely and

openly19 so anyone can use them without worrying about licenses of any

kind. We’ve expanded outside of Japan and are trying to get a baseline for

the planet so next time something happens we have useful information to

cross reference. It’s been an eventful year for sure. (Bonner, 2012d)

While Achievements might suggest what might be done if the proposal is successful, we

can see that in situations where proposals are open there is room for Achievements from

previous projects to be shared to build credibility and community for the current phase

of the project. For Safecast the enormous success of their project within the first year
18Hyperlink to website: http://blog.safecast.org/worldmap/
19Hyperlink to website: http://creativecommons.org/publicdomain/zero/1.0/
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becomes a kind of warrant for their claim that their efforts will continue to be

successful; as well, this becomes a move to indicate their competence. Where proposals

are public, and publicly engaged, such as in crowdsource situations, it is unsurprising

that reference to prior success is indicated. This functions in much the same way we

might expect in a traditional scientific proposal. Accordingly, it might be said that one

feature of parascientific funding proposals is that that they be situated in a temporal

period that reference prior proposals or project efforts that might indicate the ability of

the group to be successful again, and this is framed as a collective effort on the part of

the group and also the project supporters.

Gap

Unlike the first proposal we see that the Gap does not follow in the Swalesian order,

but an effort to identify this niche is still identified within the proposal,

We’ve expanded outside of Japan and are trying to get a baseline for the

planet so next time something happens we have useful information to cross

reference. (Bonner, 2012d)

The geographical and research territory are identified in this example. As well, we see

the project’s scope has expanded in terms of the geographical reach as it is now global

in its research efforts as the project grows from a crisis response to a large scale,

longitudinal data collection effort.

Further, the group’s efforts to expand the available technologies for engaging in

these efforts are articulated,

During this time we’ve had a chance to use just about every geiger counter

currently in production, and many that have long been out of production.
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The thing is, radiation monitors aren’t things that get a lot of development

attention when there isn’t a crisis happening, so even the very best models

available now were designed 20+ years ago. We felt it was time for an

update, and now was the time to do it. (Bonner, 2012d)

In this example, which identifies the Gap for this proposal and phase of the Safecast

project specifically, we can see that the technology used for their research efforts

becomes a focal point. This move is interesting as well because it might indicate the

group’s efforts to make a move for Reporting Previous Research. This would be an

expected feature within a Swalesian introduction as previous research helps to ground

the current study in a broader investigative concern. Here the move is somewhat

different as a body of theoretical literature is not offered, but rather the general

situation of Geiger counter development and design is cited as a site of inquiry and

research.

Achievements

Achievements, discussed above, are further elaborated upon outside of the proposals,

Our friend bunnie20 jumped in to help with the design, he wrote about his

process here.21 (Bonner, 2012d)

This example is interesting as it points to another source with little detail in the

proposal itself. Where this kind of activity would be discouraged by traditional

funding proposal guidelines (the proposal must be relatively self-contained), the

possibilities for elaboration when using web-based proposals are enormous. In

addition to providing additional materials, such as elaborate specifications, these links
20Hyperlink to website: http://www.bunniestudios.com/
21Hyperlink to website: http://www.bunniestudios.com/blog/?p=2218
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function as a kind of citation web where different accomplishments of the group can be

noted or the research efforts they draw from indicated. While these activities are less

common in the proposals, they are indeed common in Safecast’s blog, which would be

a point of future research that may help inform how to theorize these web

linking/citation practices.

Within the proposal itself significant technical details are provided in a list of

specifications of the final Geiger counter design, highlighting innovative features and

quality of the device, and include,

• LND7317 pancake tube (aka the industry standar[d]s 2" pancake

sensor which measures Alpha, Beta and Gamma radiation) + iRover

HV board

• STM32-based microcontroller; sufficient CPU power to digitally sign

logs with a unique private key as a non-repudiation/anti-tamper

measure

• 450 mAh Li-poly battery

• 3-axis accelerometer so sensor orientation can be recorded

• 128×128 color OLED display

• 6-button captouch array

• “hold” button on the back to lock the captouch array and prevent false

triggering of the power-hungry UI elements

• lanyard attachment (important for the Japanese market)

• microUSB port for charging and data upload interface, featuring an

FTDI-based serial chipset capable of loading firmware into the
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microcontroller

• 3.5mm jack capable of bidirectional audio

• embedded hall-effect sensor (to detect attachments, e.g. for occluding

alpha or beta radiation)

• audible event notification via piezo buzzer

• low-power visual event notification via conventional LED (Bonner,

2012d)

While it might first seem strange that such technical detailed is offered while the

proposal has maintained a tone for a rather general audience there is an interesting

rhetorical strategy I believe to be at work here. A general audience may be addressed,

but that does not exclude different kinds of experts. What this move suggests is a logic

where the basic information is provided and one can follow up to find out more if they

would like and these specifications allow them to do that. As a feature of parascientific

genres this is an interesting space for further exploration as it blurs the boundaries

between non-expert and expert by addressing both as a general audience.

Indeed, the inclusion of the more general audience, but one interested in

understanding the project’s efforts, is further indicated by an explanation of why

Safecast approaches readings as they do,

Why [do] alpha, beta and gamma matter? Well, most geiger counters on the

market are made to measure gamma dose rates. There’s nothing wrong

with that, but without measuring the beta and alpha particles the use of a

geiger counter is very limited. For example, if you want to find out how

much a surface is contaminated, sensitivity to alpha/beta particles will help
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you locate the ‘dirty’ spot easily, while gamma only measurement makes

this difficult as gamma rays can travel long distances and make it hard to

figure out where they originated from. So for decontamination in a

polluted area having directionality and pin point capability make the huge

difference. Not to mention nuclides that are pure alpha or beta emitters and

will be ‘invisible’ to gamma only devices. All in all, this Safecast designed

geiger counter will be the swiss army knife of geiger counters. (Bonner,

2012d)

This description is a very basic introduction to the principles that Safecast must use for

their readings, but provides an opportunity for a non-expert audience member to

begin to understand their approach. For an expert reader this helps to indicate that

Safecast has been approaching their work in a considered way, thus making a

competence move, at least insofar as they are detailing some of their methodological

approach and their technological design decisions.

Importance Claim

The importance claim works to help indicate the relevance of the research and

overlaps to some degree with the Benefits. But here we see that a very explicit claim to

importance is made,

The design is completely open source (you can download the source files

here),22 so that everyone can benefit from these updates. International

Medcom, who has helped us out with hardware at every single step of this,

agreed to immediately start producing our design. Without them, this

would just be an idea so they deserve a lot of credit for pushing it into
22Hyperlink to website: http://www.bunniestudios.com/blog/?p=2218
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reality. (Bonner, 2012d)

and continues,

Right now the top of the line device that Medcom makes, the Inspector

Alert, retails for about $700.23 If you’ve been paying attention to geiger

counter prices you know there are cheaper devices out there, but they are

also less sensitive to some kinds of radiation. We feel that this is important

and why we’ve standardized our measurements and devices around the 2"

pancake sensor so that we can detect Alpha, Beta, and Gamma radiation.

Medcom’s Inspector uses this sensor, and we designed our new device

around it as well. As this device is to some extent an update to the

Inspector, it will have a higher retail price tag, probably closer to $800 when

Medcom releases it. (Bonner, 2012d)

Another move made in the importance claim is to situate the work within an

ideological field. In the first proposal we see this move somewhat conflated with the

Benefits move, but here the importance of the open source and data approach is clearly

articulated in terms of community value.

Goal

Interestingly a clear articulation of the Goal for this proposal is found at the end of

the proposal,

Funds from this kickstarter campaign will go towards the production of the

limited version of this geiger counter - which will basically be parts since a

full production run is already in the works. Additional fund [sic] will be
23Hyperlink to website: http://medcom.com/products/inspector-alert
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used towards continuing safecast efforts and data collection. (Bonner,

2012d)

In a Swalesian model we would expect this information to be included early on in

efforts to situate the project (occupy the niche). While this is somewhat out of the order

we might expect in traditional models, the move is still made, and is perhaps located as

a summary to all of the efforts, achievements, accomplishments, and history of the

group and project.

5.4.3 Stylistic analysis

Safecast’s proposals, though they vary in some respects, appear to employ some of the

same stylistic strategies. Both of these proposals employ rhetorical questions to help

structure their argument. Even our Kickjumper! comic included several gestures toward

the F.A.Q., the questions and answers the rhetorican anticipates or has been asked.

Interestingly this suggests that the figures employed may not be epitomes of argument,

but perhaps conventions of the genre. Of course, they may very well have been

epitomes, but the discursive landscape within which these are embedded also gestures

to the importance of the social negation and then action each text as invocation of a

genre intends to perform. In the proposal written by Alvarez (2011) we see several

questions about methods, concerning distribution of the devices that this proposal

would support: “Where will they be deployed?” and “Who will be using these

devices?” For Bonner (2012d) it is the F.A.Q., as in our comedic typification, where

questions are posed and answered “Will the device be claibrated? [sic],” “Can this

device be used to measure food?” and “Any and all Software specific questions,”

indeed the latter posed less as a question.
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Repetition, through a kind of visual ploche, a repetition of a purposeful semiotic

object, is found in the images showing the device under development (Figure 5.5).

There is some variation among the objects, but they all represent the efforts toward the

final device, also implicating gradatio, a climax in the development process (Figure 5.6).

Figure 5.5: Use of gradatio and ploche for device development

Figure 5.6: Climax with gradatio for device development
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In addition to these figures of repetition, we see that there is a kind of enargia at

work. This is illustrated in the design specifications that are outlined in Bonner’s

proposal, but also present in the previous proposal with the discussion of the CRM-100

device. Understanding that figures are at work in these proposals we might wish to ask

the relationship to the genre of the crowdfunded proposal. It seems likely that

rhetorical questions are part of this genre, and indeed gradatiomay be as well, but to

better understand how these features may connection with the genre is it useful to first

ask how embedded they are in the particular narrative of Safecast. We will return to

questions of style in the next chapter and explore these figures with some more depth,

but at this juncture it is worth noting the relationship between a particular text and its

figures, a genre and figures that might follow it, and the particular scientific sphere

these figures may inhabit.

5.5 Discussion: parascientific proposals

The rhetorical work done in these proposals is interesting for a number of reasons,

including the appeals to a broad audience, as well as the fact they represent different

phases of the project. But perhaps the most interesting feature, at least when trying to

sort out what a “parascientific” proposal might look like and what kind of moves

might be applicable from the more general “proposal genre” that includes foundation

proposals and grant proposals, is the technical nature of the proposals. In both

proposals, the efforts undertaken by Safecast are characterized in largely technical

terms; rather, perhaps we might say, than scientific. But the distinction is more

complicated than this binary between technical, or matters of engineering, and

scientific, or matters of knowledge construction. Both proposals examine early work
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undertaken by Safecast, at a point when the instruments to collect data were

unavailable to the group, and generally unavailable to the public, which means that

their efforts had to begin with some rather pragmatic work: securing, or when you

couldn’t “secure,” building the tools to collect data. Since then Safecast has visualized,

analyzed, and published their work—all work that constructs various kinds of

knowledge, from knowledge about the possible risks as articulated in data

visualization to the possible risks and issues with measurement of contamination,

exposure, etc. (methodological problems). The distinction used in studies of science

and technology between “science” and “technology” is not particularly useful here

because the work occurs in a technoscientific sphere.

While Safecast’s work could be characterized as “technological” efforts, such a

characterization is reductive and relies on boundary work to maintain distinctions

between kinds of knowledge production. A distinction often made is between

scientists and technologists. This distinction is not new, but perhaps the projects we are

seeing undertaken across the sciences and engineering disciplines remind us these

distinctions are not prescribed but rhetorically described and maintained. Like the

distinctions between science and technology, this argument for a more fluid

understanding of the interaction between the two is not new. Notably, Mehlenbacher

(1992), before the prominence of the Internet/Web reached its climax in the public

sphere, suggested that de-emphasizing the important role of technology and

“instrumentation” in science is mistaken, but principled on a well-established critical

framework. He continues, saying that, “the dichotomy between science and technology

is, as with all dichotomies, generally problematic” because to “say that scientists are

motivated to explain nature and that technologists are motivated to build tools is to

de-emphasize the critical interaction between equipment and observation”
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(Mehlenbacher, 1992, p. 11). Blurring boundaries between scientific and technological

practices, Mehlenbacher (1992) writes, is notable “given the emergence of a significant

number of sub-disciplines or specialty research areas (e.g., applied physics,

biochemical engineering, etc.)”—to which we might certainly add nuclear engineering

and nuclear science and the work of Safecast (Mehlenbacher, 1992, p. 12). Bucchi

(2004) also acknowledges this traditional distinction between science and technology,

saying that “[s]ome of the most innovative approaches and most significant studies of

recent years in the sociology of science make much use of empirical data and case

studies from the technological sphere, to the point that they call into question—an

example being Latour and actor-network theory—the distinction itself between science

and technology, replacing it with the more general concept of ‘technoscience’” (Bucchi,

2004, p. 78).

As well, it is important to understand the distinction between science as an

independent theoretical enterprise concerned with ontological and epistemological

questions and engineering/technologists as concerned with techne as socially

constructed and rhetorically maintained working to regulate how we understand

knowledge production. Kera (2012) helps refigure these boundaries, saying that

hackerspaces and projects born of them do participate in knowledge production, and

knowledge production in complicated socio-cultural moments. Looking to various

kinds of participatory spaces, such as hackerspaces and DIYBio labs, Kera (2012)

suggests that these spaces “resemble some earlier ideals of scientific research

institutions such as the Academy of Sciences and various learned societies of the 17th”

and that the “experimental social institutions” as we see in hackerspaces “have revived

the bottom-up relation between community building and experimenting with new

knowledge and technologies” (Kera, 2012, p. 3). Kera (2011) writes that groups like
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Safecast, grassroots citizen science, “strangely revive the pre-modern ideas on human

and nonhuman interaction like bestiaries and cabinet of curiosities” (Kera, 2011, para.

13). She continues, saying that such efforts also resemble, “the original project of the

‘Academy of sciences’ envisioned by G. W. Leibniz,” outlined in his An Odd Thought

Concerning a New Sort of Exhibition. “In this original vision of the academy of sciences,”

Kera (2011) tells us, “Leibniz ceases to discuss the advancement of sciences and

technology in terms of meta-physical and philosophical issues of truth, limits of

human mind or the nature of reality but defines science and technology by their ability

to generate new ecologies of interest and influence, new institutions, networks and

relations between different actors” (Kera, 2011, para. 13). Looking specifically at

hackerspaces in Asia, Kera (2012) further complicates the social construction of these

spaces, suggesting they are engaged in a negotiation “between traditional, industrial,

post-industrial and hyper-globalized modes of production and knowledge, offering a

model for integrating emergent technologies with communities in a situation where all

these modes of production co-exist” (Kera, 2012, p. 3). Further, that they “support

vernacular and technological ‘folk’ knowledge creation and sharing remarkably close

to the notion of ‘indigenous knowledge’” (Kera, 2012, p. 3).

With the blurring of boundaries between kinds of experts, the kinds of individuals

participating in various kinds of technoscientific work, the question of how this is

reflected in the discursive acts that they engage in and with which they engage others

becomes an interesting site of study for genre. This chapter’s efforts to explore what a

“parascientific proposal genre” might look like, and at least provide some preliminary

investigation, has relied on the ideas developed in the preceding four chapters that the

boundaries between spheres of “experts” and “publics” are “eroding,” as the above

discussion also suggests may be occurring. Fairclough (1993) and Bhatia (1998)
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provided some initial consideration for how rhetorical strategies, specifically

promotional strategies, have entered into spheres of discourse where they previously

had less purchase. While the above analysis does not look specifically to promotional

features, there is a certain rhetorical need to promote one’s work on crowdfunding

platforms, as the discussion of Kickstarter proposals and related platforms suggests.

Though I would not provide an extensive assessment of these features—an interesting

site for future study—there does seem to be indication that that particular feature of

the more generalized “proposal genre” is at work, particularly in Benefitsmoves. That

being so, there seems to be some indication that the proposals examined in this chapter

offer some basis to believe that “parascientific proposals” can describe a kind of

crowdfunded proposal occurring. At least, applying the “moves” offered by Connor

and Wagner (1998) seems to indicate that there these proposals make moves that are

found in scientific proposals, as I outline in Table 5.3.

Table 5.3: Moves in proposal types. Adapted from Connor and Wagner (1998, pp. 51)

Research Foundation Safecast #1 Safecast #2

Territory Territory Territory Territory
Gap Goal Gap Achievements
Goal Means Goal & Means Gap
Means Competence Claim Benefits Achievements
Reporting Previous Research Gap Means Importance Claim
Achievements Competence Claim Goal
Benefits Means
Competence Claim
Importance Claim
Compliance Claim

(from Connor & Wagner, 1998)
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Revising the summary of moves offered in Connor and Wagner (1998) and

elaborated upon in (Connor, 2000), I offer a preliminary model of moves that might be

used to help identify parascientific funding proposals. These are based on the moves

found in the Safecast Kickstarter proposals, which are taken to be possible exemplars

of a parascientific proposal genre based on their success, and could be further verified

by a more expansive analysis of crowdfunding proposals pitching scientific and

technoscientific projects. Following the revisions offered in Table 5.3, there is a detailed

account of how these revisions relate to the Safecast proposals and how they might be

useful in the analysis of other crowdsourced funding proposals. These, like the

previous models, may have some common order, but such an order is not required and

cannot be substantiated with such a small sample. Given the small sample size of this

case study these moves are meant to suggest a possible method of analysis for

parascientific funding proposals rather than a generalized model such as that offered

by Swales’s CARS model. Recall that Connor and Wagner (1998) used Swales’s

research article CARS model in their work. I have recovered this language in the

revised and adapted model I offer here. As well, we see that the international

collaboration means cross cultural study remains and perhaps increasingly becomes

important, as Connor and Wagner (1998) suggests.

In the original account, Territory (revised Establishing Territory) describes “(a) a ‘real

world’ territory, i.e., how the proposed project is to be situated in the world beyond the

research field, and (b) a research territory, that is, the field of research within which the

proposal situates itself in the discipline or disciplines identified with the project”

(Connor, 2000, p. 6). In the Kickstarter proposals we have seen that the moves to

establish territory can be done in at least two other ways that are useful to consider:

temporal and communal. The former is rather self-explanatory in terms of chronos,
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Table 5.4: Moves in Kickstarter proposals (adapted from Connor and Wagner, 1998)

Establishing Territory establishes the situation in which the activity in the
proposal is geographically, disciplinarily, temporally,
and communally located.

Establishing a Niche indicates a space where further research efforts can
contribute to our collective knowledge base.

Occupying the Niche indicates the contribution that the project intends to
make to a particular research area or problem and pos-
sibility to a particular community of collaborators.

Outlining Means includes the methods, procedures, plans of action, and
tasks that the proposal specifies as leading to the goal
(that is, procedures of the research or other proposed
activity).

Stating Achievements describes either the proposed or accomplished results,
findings, or outcomes of the study. When describing
achieved accomplishments both the project and com-
munity supporting the project might be referenced.

Claiming Benefits explains the intended or projected outcomes that con-
tribute to advancement of knowledge in the public do-
main rather than a specific field or site of study (cf.,
Achievements or even Gap).

Claiming Competence contains statements to the effect that the proposer is
well qualified, experienced, and generally capable of
carrying out the tasks set out.

Claiming Importance grounds the achievements or benefits of a study in a
value-system relevant to the originating community,
those undertaking the study.
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but I would also suggest that this move can be made by marking the exigence, or the

kairotic moment to which a proposal responds; indeed, this can be the case in

traditional science, as Miller (1992) tells us in her account of why Oswald Avery and

colleagues work on DNA as a genetic mechanism was ignored and some nine years

later Watson and Crick published their now famous 1952 paper on the structure of

DNA. What I am calling the “communal” move marks the social space within which

the project resides. This is a complex place as it can be defined in multiple ways, as

indicated above with the Kickstarter and multiple Safecast communities intersecting,

and this is likely true for all projects. Here we see the community based on the

platform, Kickstarter in these examples, establishing at least part of the audience for

the proposal. Because proposals can be featured on the site and are shared through

this socially-networked platform there is an already-established network of potential

audience members. In addition to this established audience, which is growing and

changing, there are also the networks established by members of the Safecast

community. As chapter three indicates, I’m particularly interested in the network

among hackerspaces and communities. Members of these communities may join

Kickstarter to specifically fund this project. Some members may have already

participated in both communities, as there is certainly some overlap among the broader

networks. How the network that funded this project was established is beyond the

scope of this study, but we can begin to see that the network is a critical feature as it

featured prominently in the rhetorical efforts of the second proposal. Accordingly, I’ve

revised the description of the Territory to account for the communal territory, and also

the temporal territory.

In Table 5.1 the Gap is characterized in terms of “real world” or “research field” and

in Connor (2000) as the Gap indicates a deficit in some theory, this move “serves as
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motivation for the study” (Connor, 2000, p. 6). Revising the definition of the gap, I

have downplayed the distinction between the “real world” and “research field” to

focus instead on the site of inquiry as a whole. As well, I added the phrase “collective

knowledge base” quite deliberately. From Safecast’s proposals we see that the

importance of sharing the data and other information collected as broadly as possible

is a concern.

The Goal is “a statement of the aim, or general objective, of the study” that provides

some account of “what the project intends to do, or what its chief contribution will be”

(Connor, 2000, p. 7). In the first proposal we saw Safecast’s goal, well-articulated with

an explicit connection to the required funding. Preliminary evaluation would suggest

that we are indeed seeing characteristics of traditional scientific genres. While certain

features we might expect to find are absent, such as establishing a Territory or Gap by

citing previous research, the same strategy has been used without devices of academic

situating (citations). In the second proposal the Goals are articulated at the end of the

proposal and, rather than focusing on the research goals, though they are mentioned,

the Benefits of the project remain the focus: the limited edition Geiger counter. This

incentive helps reveal to us that in addition to the kind of goals we might expect from

the model Connor and Wagner (1998) offer, there is a goal to maintain community as

well as offer the community benefits. This move, though located in a somewhat later

position, relates to the communal territory. Though the territory is somewhat different

from traditional genres, as indeed we might expect, as so too is the community

(parascientific, indeed).

We saw that Means provides information about how the Goal of the research will be

accomplished by describing “the methods, procedures, plans of action, and tasks that

are to lead to the goal,” but the relationship between these means and the specific goal
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or goals are not always “explicit,” Connor (2000) tells us, but rather there is an

“obvious logical connection between the gap, goal, and the means” (Connor, 2000, p. 7).

Means, in this sense, are somewhat scattered throughout the Safecast proposals. In the

first proposal there are some means folded in with the Goal and then later elaborated

on in the proposal. The second proposal provides an overview of the Means in the past

tense as much of the project has already been established and undertaken. In this way

the Means in the first proposal have become Achievements in the second. Otherwise, the

Means look much like what Connor and Wagner (1998) describe and I have thus left

them unchanged other than to fold theMeans together as does Connor (2000).

Reporting previous research is one move that does not appear in either proposal.

While there is some discussion of the work done on Geiger counters there is not

explicit discussion of previous research in the area of radiation monitoring or Geiger

counter development. It should be noted that this is not evidence that this kind of

research was not conducted; indeed, it would seem from statements that will be

explored in the next chapter on conference talks that there was indeed research

conducted and experts consulted. Rather, what the omission of this section indicates

that the audience is unlikely to be persuaded by such overtures. This kind of situating

work is important not only to the development of a research project in more traditional

professional spheres, but also an effort to establish ethos by demonstrating knowledge

of the prior research and what is important in one’s field. Assuming a broader

audience the situating work of this section is very likely less persuasive, as fewer are

likely to understand the network within which one is situating one’s self and research.

As well, since both proposals represent early work of Safecast, much of the work they

have done to translate this practical work into knowledge is not readily apparent;

however, it would be mistaken to discount this early work, as it has lead to important
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knowledge production, including developing new methods to approach the problem

of measuring contamination.

Achievements, according to Connor (2000), offer “anticipated results, findings, or

outcomes of the study” (Connor, 2000, p. 8). In the second proposal written by Safecast

this move occurs, but it is offered in the past tense. While traditional proposals may

typically describe achievements to come, the proposal exampled in this study offers

what was already accomplished as an achievement. In addition to providing some

indication that a Goal, the “a statement of the aim, or general objective, of the study,”

was accomplished and the generally “anticipated” results or outcomes were achieved,

this move can also indicate the competence of an individual or group. The way moves

work together, we should recall, are not in a procedural order, but rather a complex

rhetorical web where they function as different kinds of backing for various warrants.

While Benefits are described as providing an account of “the intended or projected

outcomes which could be considered useful to the real world outside the study itself,

or even outside of the research field” in (Connor & Wagner, 1998), Connor (2000)

expands this definition, stating that the benefits are the “intended or projected

outcomes of the study, presented in terms of their usefulness and value to people in

general, the study itself, or the domain of research in itself” (Connor, 2000, p. 8). For

the purposes of parascientific funding proposals written in DIY science and related

grassroots communities, I have suggested that the contribution to the public domain of

knowledge is particularly important in this move. In more traditional proposals this

move may or may not be made, but has been included in some major national research

funding proposals, such as the National Science Foundation in their inclusion of

“Broader Impacts” as a concern.

Rather straightforwardly the Competence claim “introduces the research group or its
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responsible members” (Connor, 2000, p. 9). In the proposals examined, similar work

was done, and though we saw the way this move was accomplished varies from

traditional claims to expertise, it still characterizes the members of the group as

responsible even if not expert in all areas.

In traditional research proposals Importance claim “makes the proposal, its

objectives, anticipated outcomes, or the territory out to be particularly important or

topical, much needed or urgent with respect to either the ‘real world’ or to the research

field” (Connor, 2000, p. 10). This is different from Achievements and Benefits in that it

situates the Achievements and Benefits within a value or ideological system. In stating

the importance a value judgment is offered. Some of the Achievements described above,

including the Creative Commons 0 dedication, embedded importance claims within

moves such as the Benefits.

5.6 Peroratio

In this chapter parascientific research proposals were examined using move analysis.

What the analysis shows is that there appears to be overlap between the kinds of

rhetorical strategies used in traditional research funding proposals and the proposed

parascientific research proposals. While we have some evidence that these proposals

are funded in similar, but also distinct, ways from other research proposals there is a

good case for the parascientific.

There are several interesting features that were mentioned and warrant further

analysis in future studies. For one, the genre system within which these proposals are

embedded is markedly different from that of traditional proposals, lacking CFPs,

reviews and assessments, and follow-up proposal reports. As well, the proposals are
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not peer-reviewed in a traditional sense, but rather their merit might said to be

determined by the support offered to the project. In this way the assessment of merit

becomes an interesting topic for future study as it coincides with other ways scientific

spheres are rethinking merit, for example, PLOS ONE’s approach to peer-review as

technical review alone. It also seems that the crowdfunding model introduces new

modes of deliberation.

More issues are raised, particularly ethical issues, such as the governing of these

international and distributed projects. That is, people are relying on accurate, or at

least reasonably accurate, data to be collected and shared by Safecast to make decisions

about their safety and well-being. As well, while Safecast’s work is not on human

subjects, some of the examples of DIYBio we saw in chapter three suggest that ethical

review of studies might become a matter for some deliberation. Intellectual property

rights is an important issue Safecast often raises, as was mentioned in relation to the

licensing of their data.

For scientists working in institutional-professional contexts some of these questions

would already be addressed. Ethics approval would be needed to conduct research,

however it might be funded, and the questions of intellectual property might take on

the characteristics of the current academic discourse surrounding the issues (open

access publishing, author models, etc.). Another issue that might be raised in academic

settings is the question of the funding’s merit. In addition to the prestige associated

with winning national grants through agencies such as the National Science

Foundation there are fiscal benefits to universities, which benefits directly from

overhead charges on any grant funding received.
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Chapter 6

Conference Presentations

So this is what we did: so we took a Geiger counter and we literally duct
taped it to the window of a car and, this is brilliant you guys will love this,
every ten minutes we took a picture of it with an iPhone that was
geotagged. [applause] I know, I know; it’s awesome. So we got all these
pictures together, put them into iPhoto, and looked at the geotags, and read
them by hand, and we actually had some semblance of data that we had
collected over a drive. So this was the very first thing we put together and
we were psyched because this actually worked; we actually got something.
But, it sucked. That was like the worst thing possible—trying to look at
every photo and log it—it was just a nightmare. So we had to try to figure
out another option.

— Sean Bonner, Safecast, presenting at the 29th Chaos Communication
Congress

Comparing traditional scientific research proposals to Kickstarter proposals

showed us that the proposal genre changes significantly as it moves online and into a

public and crowdsourced context. While the rhetorical situation retains many of the
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same features, such as the exigence and some of the constraints, the dramatic shift in

audience means an equally dramatic shift in the rhetorical shape of the proposal. We

also see some constraints changed, particularly through new media technologies, so

that video, images, and interactive elements are included. The multiplicity of

modalities included in grant proposals seeking funding from a large non-expert

audience may seem like a complicated genre for analysis, but we have long attempted

to manage different modalities while understanding genre conventions and constraints.

For example professional presentations, which we will take up in this chapter. Like the

proposal genre, the presentation has been left relatively understudied when compared

with the original research article. As well, like the proposal genre, the professional

presentation genre indeed encompasses a number of different genres within

science/academia, including lectures, seminars, departmental colloquia, poster

presentations and their accompanied oral overviews, keynote talks, presentations to

deans and other administrators, trade show talks, oral exams, dissertation defenses,

and conference presentations. Here the focus will remain on the last of these

presentation types: the conference presentation.

Interestingly, and as I already mentioned, similar to the research proposal genre,

the conference presentation remains somewhat understudied relative to the research

article. This may be because the conference presentation, as a “research-process genre,”

functions in service of the research article (Swales, 1990, p. 178). In addition to the

subordinate role that the genre may play to the research article, it is also a difficult

genre to study. Swales (2003), in a review of one of the few collections studying this

genre, notes some of the difficulties in studying conference presentations. For one,

permissions from all participants can be difficult to obtain, quality recordings may be

difficult to secure, and transcripts are laborious to create (Swales, 2003, p. 549).
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Copyright is another issue that can restrict access to conference presentations (Wulff,

Swales, & Keller, 2009). As well, Swales (2003) tells us, conferences are constituted by a

“complex, multi-genre character (plenaries, section papers, panels, coffee breaks,

banquets, trips, etc.)” and the “ineffable conference ‘buzz’” (Swales, 2003, p. 549).

That being so, there are significant multimodal studies attempting to address the

complexity of the genre’s linguistic and extra-linguistic features (Carter-Thomas &

Rowley-Jolivet, 2003; Prior, 2009; Querol-Julián & Fortanet-Gómez, 2012). Likewise, the

hacker conference, within which the final artifact studied in this chapter is deeply

situated, has remained understudied (Coleman, 2010). This chapter, then, will

contribute to the study of conference presentations by exploring the possibility of

parascientific conference presentations.

6.1 Conference presentation genre

Conference presentations are a varied genre indeed. First, there are

international/national academic conferences usually associated with some

international or national organization. For example, the International Communication

Association and the National Communication Association hold major conferences each

year, attracting a good number of scholars working in that particular discipline. There

are smaller conferences that might be characterized as international or national and

associated with a professional organization that spans disciplines, for example, the

Association of Computing Machinery’s Special Interest Group on Documentation

holds an annual conference either in the United States or abroad. This conference also

provides an example of a conference where both academics and practitioners

(individuals working in some industry, such as technical writers for IBM) jointly
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participate in the conference. Regional conferences might be held by a professional

association, such as the Southern States Communication Association, or by an

institution. Occasionally such regional or local conferences will focus on graduate

student work, such as the Carolina Rhetoric Conference. In addition to variation in the

type of conference, there is variation among disciplines and fields and cultural

variation as well. As well, the conference presentation is also a part of hacker

conferences, as explained briefly in Chapter 3. However, hacker conferences can depart

rather significantly from academic conferences. As Coleman (2010) reminds us,

“[w]hile most conferences, at some level, share similar features (presentations, talks,

dinners), there are notable differences, especially as it concerns things like sleeping and

eating” and provides an anecdote of an “outdoor festival held by European hackers,

where bodies are clothed in tee-shirts and shorts (if that), and many participants can be

found sleeping together under the stars of the night” (Coleman, 2010, p. 67). Of

course, someone familiar with the Modern Language Association meetings and the

Conference on College Composition could offer similar anecdotes about how these two

conferences differ. Despite differences in the larger ecologies of these meetings, it is a

fundamental component holding these together with which this chapter is concerned

and that is the presentation itself. Within the “conference presentation” itself we also

see that there are a number of forms related. The plenary, keynote, panel presentation,

roundtables, poster presentations, and even research network forums. In addition to

these related conference activities are the respondent’s statements and discussion

responses (Wulff et al., 2009; Konzett, 2012; Querol-Julián & Fortanet-Gómez, 2012).1

1An important feature of institutional talk, specifically in conference situations, suggested by Konzett
(2012), is “asymmetry,” which is “partly caused by the extra-linguistic set-up of the institution (e.g. the
presenter as holder of knowledge in a paper presentation session vs the audience as receiver of information”
(Konzett, 2012, p. 5). While an exploration of conference presentation discussions is beyond the scope
of this study, the notion would be interesting to explore in future studies. Since academic conferences
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Despite all of this variation, the conference presentation genre is a

stabilized-enough genre to characterize (see, for example, Ventola, Shalom, &

Thompson, 2002) in certain generalizable moves, much in the same way as the research

article genre can be characterized by certain moves (Rowley-Jolivet & Carter-Thomas,

2005, p. 46). Stabilization of this genre is evidenced by the conventional constraints

put on speakers. Conference presentations typically take place in a central physical

location where some experts or people interested in a particular topic gather at a

particular time for pre-planned talks on a subject. Typically the length of the

conference presentation is limited, often the subject matter is somewhat (often very

loosely) constrained by a theme of the conference, and there are certain performative

expectations (or, perhaps, hopes). The performative expectations might include a

tailored paper that will be read (common in the humanities), or a presentation with

carefully designed slides (common in STEM and social science disciplines). Swales

(1990) similarly identifies a number of constraints on conference presentations in the

sciences: talks are short, accompanied by slides, focused on lab studies, they are oral in

nature and thus express more variation than their written counterparts, and relatedly,

they tend to be of a narrative quality (Swales, 1990, p. 182) and (Thompson, 2002).

Though Swales’s work on this genre does appear quite early in this research area, much

of his theorizing is based on the work of Dubois (see, for example, Dubois, 1980a).

present a rhetorical situation where peers are sharing information, arguments, and more, and perhaps
even hoping for feedback to collaboratively construct a stronger study, the asymmetry Konzett (2012)
suggestswarrants some further consideration. Aswell, looking to parascientific conference presentations
to better understand how such negotiations between expert, “holder of knowledge,” and audience “receiver
of information” aremademight help articulate the rhetorical similarities and differences among traditional
and parascientific conference presentations.
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Linguistic features

Dubois (1980a) premised her research on the growing interest in “situated language

use” among linguists, looking particularly at presentations given during biomedical

meetings. Her method of situating is first sociological, taking Ziman (1968) and his

understanding of “public knowledge” (public as the audience in a particular discipline,

not the division we later see between expert and public). As a second method of

situating is borrowed from rhetorical studies of science, notably Campbell (1973).

Finally, the third situating method is linguistic, using tagmemic discourse theory,

drawing especially from the work of Longacre’s on speech types, or genres. From these

methods of situating, Dubois (1980a) derives a useful model for conference

presentations, which is premised on the conference presentation’s relation to its

written counterpart, the journal article. Describing the basic IMRaD (Introduction,

Materials and Methods, Results, and Discussion) structure, Dubois (1980a) finds that

some speakers she examines appear to have this model in mind for their talks, and

argues that “the article can serve as a pattern for the speech not only because it is, no

doubt, perceived as the ‘correct’ way to present scientific findings, but also because

there is no other pattern readily at hand for consultation” (Dubois, 1980a, p. 141).

However, Dubois (1980a) reminds us, there are important points where these genres

diverge from one another. The quantity of content in a speech is likely to be less

substantial than an article and the work is likely to be ongoing and perhaps even

offering preliminary results only (Dubois, 1980a, p. 142). “This is not startling,”

Dubois (1980a) tells us, “since the purpose of the meeting is different from that of the

journal” (Dubois, 1980a, p. 143). We must, then, consider the situated social action

conferences across disciplines serve. Indeed, in the account Dubois (1980a) provides,
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the conference is an ideal space for vetting among Ziman’s public. However, there are

likely other elements at work, but before considering those an overview of the model

Dubois (1980a) offers, based on her study of biomedical speeches and on her use of

Grimes (1978)2 on folk narratives, is merited. Taking Dubois (1980a) as a starting point

for developing a model of linguistic moves in conference presentations, a useful model

is offered, and reproduced here in Table 6.1.

Table 6.1: Dubois’ (1980a) structure of biomedical speeches (adapted from Grimes’
1978 work)

I. Introduction
A) Listener orientation
B) Content orientation

II. Body
A) Situation
B) Event
C) Commentary

III. Termination
A) Content orientation
B) Listener orientation

Expanding this basic structure, the completed analysis that Dubois (1980a) offers is

a more complicated model, one clearly situated within the biomedical community (e.g.,

“Research animals”). The complexity of the model will help craft especially the body

and termination sections of my own model (see: Table 6.2).

Using this structure as a starting point, I will draw on several other models to
2Dubois (1980a) notes that she retains Grimes (1978) vocabulary as much as possible, but departs where
the situational context, scientific discourse, demands (Dubois, 1980a, p. 151).
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Table 6.2: Dubois’ (1980a) structure of biomedical speeches. Asterisk indicate optional
elements.

I. Introduction
*A) Listener orientation

1. Chairman
a. Impromptu
b. Ritual

2. Audience
B) Content orientation

*1. Nontechnical
a. Impromptu
b. Prepared

2. Technical
*a. Subject qualification
*b. Amplification
*c. Prehypothesis
(1) Specification
(2) Linkage
d. Hypothesis
*d. Implications

II. Body (one or more episodes)
A) Situation

1. Research animals
2. Apparatus

B) Event
C) Commentary

1. Results
2. Conclusions
3. Suggestions

III. Termination
A) Content orientation

1. Summary
2. Conclusions

*B) Listener orientation
1. Ritual
2. Impromptu
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elaborate on each section that Dubois (1980a) has proposed. These other models will

be framed within the larger structure offered by Dubois (1980a) (Introduction, Body,

and Termination). By incorporating subsequent work, much of it expanding on Dubois

(1980a), a more general model of conference presentations will be offered. While

situated study, such as that of the biomedical community, is very useful, there is some

utility in finding a more general structure, as we might see with Swales’s model

discussed below. The reason these more general structures are useful to a study of

genre is because they help us understand not only a single genre, but its relation to

others within the situated event-space that any given genre inhabits. To accomplish

this task of creating a general model of scientific conference presentations, I will

address different models of moves (including Dubois’, which I will elaborate on in each

section), and each move and its steps in turn, and then I will also look to

extra-linguistic features that help us distinguish this complex oral/visual genre from

its more prominent counterpart of the research article.

Introduction

The introduction is a complex portion of the conference presentation and has been

given notably more attention than the rest of the speech structure. This is not

surprising given the account Dubois (1980a) provides of introductions across different

narrative types. Her work extends in part from considerations of folk narrative, which

gives her the three major structural categories for a speech (Introduction, Body, and

Termination). But the introduction in folk narratives is particularly complex in its

structure and should not be taken as a move itself, but rather a structure within which

a diverse set of complex moves may take place, depending upon the context. Take, for

example, these accounts Dubois (1980a) offers: “Mumuye INTRODUCTION sets the
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topic and introduces the characters in their environment,” and “Hanga narrative can

begin with a brief PERFORMATIVE portion, which consists of prescribed forms

relating the speaker to the audience” (Dubois, 1980a, p. 151). Building on the

considerable work in the introductory model offered by Dubois (1980a), others have

constructed models of introductions and they will help expand our understanding of

Dubois (1980a), particularly the work of Rowley-Jolivet and Carter-Thomas (2005).

Citing the importance of introductions, following Swales (1990) and his Create a

Research Space (CARS) model in research articles, Rowley-Jolivet and Carter-Thomas

(2005) suggest that the introduction in conference presentations is an even more

significant challenge for novice researchers because there are few critical and

pedagogical approaches to the genre (Rowley-Jolivet & Carter-Thomas, 2005, p. 46).

Further, they argue, because the gatekeeping for conference presentation proposals

operates rather differently from peer-reviewed research articles, there is further

difficultly in the novice researcher mastering the genre; put another way, borrowing

from Berkenkotter and Huckin (1995), Rowley-Jolivet and Carter-Thomas (2005) tells us

that “acquiring the requisite ‘situated cognition’ ... by the strategic deployment of

genre knowledge” is different from the research article in that the talk is accepted on a

written description, the abstract, and not the talk itself and thus merits further

consideration (Rowley-Jolivet & Carter-Thomas, 2005, p. 47). Further, with the

increasingly international scientific community, matters of linguistic competence in

English (which seems to have colonized much of scientific conference discourse)

becomes an important point for consideration, particularly because spoken discourse,

and the genre of the conference presentation, require not only subject-matter language

competence, but interpersonal competence as well (Rowley-Jolivet & Carter-Thomas,

2005, p. 47). While linguistic competence in English of non-native speakers is a matter
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for consideration, Rowley-Jolivet and Carter-Thomas (2005) focus on native speakers,

not as ideals for others, but rather as a “homogeneous group” that will help the

researchers “to pinpoint more closely the substantial differences induced by the

contextual and cognitive features of the CP [conference presentation] genre in relation

to its written counterpart—features which speakers of all nationalities need to manage

discoursally when delivering a conference presentation,” and further, they see that

“[s]uch an analysis is a necessary prerequisite to any further analysis involving the

investigation of possible cultural and linguistic variables” (Rowley-Jolivet &

Carter-Thomas, 2005, p. 47). As we saw in Chapter 5, the move analysis Swales (1990)

developed is particularly useful in studies of genre, and Rowley-Jolivet and

Carter-Thomas (2005) apply this work to conference presentations in an effort to

“discover the recurrent rhetorical features of the CP introduction” (Rowley-Jolivet &

Carter-Thomas, 2005, p. 48). Rowley-Jolivet and Carter-Thomas (2005) study spoken

data from 44 presentations, each given at an international conference, ranging from

15–20 minutes, and delivered by native English speakers as well as 13 examples of

spoken and written data (presentations and corresponding research articles) to

develop their move analysis (Rowley-Jolivet & Carter-Thomas, 2005, p. 48).

Using the framework developed by Rowley-Jolivet and Carter-Thomas (2005) will

be especially useful in the following analysis of the conference talks delivered by

Safecast members. The first issue for analysis is identifying the “cut-off point” between

the introduction and the rest of the presentation, a difficult task since “as speakers

rarely provide the superstructural clues that appear in a research article”

(Rowley-Jolivet & Carter-Thomas, 2005, p. 48). Rowley-Jolivet and Carter-Thomas

(2005) use textual and visual clues in an effort to demarcate the boundary between the

introduction and the rest of the talk. For textual clues they looked at “the content itself,
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frame markers (Well, So, OK . . . ), tense-shifts and structures such as pseudo-clefts (So

what we decided to do was . . . )” and for the visual clues “the titles on the visuals or a

shift in the type of visual shown” as these tended to indicate moves to the next section

(Rowley-Jolivet & Carter-Thomas, 2005, p. 48–49). Once the introduction is identified

they employ a model they developed (Carter-Thomas & Rowley-Jolivet, 2003) based on

the work of Swales (1990), Thompson (1994), and Dubois (1980a), reproduced above in

Table 6.1. The figure reproduces their work in Carter-Thomas and Rowley-Jolivet (2003)

to align the three previous models.
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Figure 6.1: Model comparison by Carter-Thomas and Rowley-Jolivet (2003)

From these three models, Rowley-Jolivet and Carter-Thomas (2005) developed a

model of moves in conference presentation introductions that features three overall

moves. First, they describe efforts made in “Setting up the framework,” a move that

contains two categories, “Interpersonal” and “Discourse” frameworks. Within these
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two categories are steps that the speaker may or may not take. The first step, in the

interpersonal category, is “Listener orientation,” and the second is

“Acknowledgements” (Rowley-Jolivet & Carter-Thomas, 2005, p. 52). This general

approach to the model follows for two other moves, three more categories, and ten

possible steps (see Table 6.3).

Table 6.3: Rowley–Jolivet and Carter–Thomas’s (2005) “Move model for scientific
conference presentation introductions”

A. Setting up the framework
Interpersonal framework 1a Listener orientation

and/or 1b Acknowledgements
Discourse framework 2a Announce Topic

and/or 2b Outline Structure/Indicate Scope

B. Contextualising the topic
1a Conference context

and/or 1b General research context

C. Stating the research rationale
Motivation 1a Problems/gaps/counter-claims

and/or 1b Relevance/centrality/need
and/or 1c Continuation of previous work

Response 2a Question-raising/hypotheses
and/or 2b Preview results or solutions

3 Outline research goals

Here I will elaborate on the details on this model and how each move, category, and

step is conceptualized in this model of conference presentation introductions that

Rowley-Jolivet and Carter-Thomas (2005) have developed.
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Setting up the framework As noted above, within this move there are two categories:

Interpersonal framework and Discourse framework. The Interpersonal framework category

includes Listener orientation,3 “remarks addressed by the speaker to the chairperson, to

the audience or the conference organizers, thanking them, greeting them and generally

making contact,” and Acknowledgement, which may include “co-authors, collaborators,

companies or funding agencies” (Rowley-Jolivet & Carter-Thomas, 2005, p. 52). The

Discourse framework includes two steps: the Announce the topic step, which may or

may not be redundant with conference programs or introductions, but is important

because “by restating the topic, the speaker thus appropriates it, marking a clear break

with the previous talk and foregrounding the new topic” and Outline structure/indicate

scope step, “during which the speaker indicates what aspects of the topic will or will

not be covered, and in what depth” (Rowley-Jolivet & Carter-Thomas, 2005, p. 52).

Contextualising the topic In the model Rowley-Jolivet and Carter-Thomas (2005)

developed, this move is where the shift to discussing “scientific content” is made

(Rowley-Jolivet & Carter-Thomas, 2005, p. 53). Two steps can be taken within this

move, which does not feature a category, and they are Conference text and General

research context. The former step is, Rowley-Jolivet and Carter-Thomas (2005) tell us,

“specific to the CP [conference presentation] environment” and situates the conference

talk with respect to the local (conference) situational, temporal, and intellectual

concerns. The latter step, the General research context, Rowley-Jolivet and Carter-Thomas

(2005) have “conflated Topic generalisations and Reviewing previous research, since

distinguishing them even in the research article is difficult” (moves identified by
3This move, as you may have noted, is from Dubois (1980a), but an interesting omission points to the
historical situation of these presentations. In addition to the chairman (now chairperson) and audience,
there was a third listener: the projectionist. This listener was indeed a crucial member as theymaintained
a regulative role (Dubois, 1980a, p. 153). While this role is no longer quite the same, perhaps we might
include technical support as the successor to the projectionist.
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Swales (1990) in Move 1) because “verbal references to shared knowledge are always

couched in general terms, and allusions to publications tend to be non-specific”

(Rowley-Jolivet & Carter-Thomas, 2005, p. 53–54). But when Dubois (1980a) discusses

contextualising, the Content orientation, she notes, “gives the scholarly setting for the

content,” whereas in folk narratives this section would present “the characters” of a

narrative and “puts them in their setting” (Dubois, 1980a, p. 154). In the analysis that

follows, the use of characters becomes important as a feature of possible parascientific

conference presentations.

Stating the research rationale Finally, this move has two categories and six possible steps.

The first category, Motivation, is rather straight-forward and identifies the theoretical or

practical why of the research efforts (e.g., Swales “gap” in knowledge or problems with

methods or more applied concerns) (Rowley-Jolivet & Carter-Thomas, 2005, p. 54).

Second, the Response aligns with Swales’ “occupying the niche” and provides “a

possible solution to the problem” with a more hypothetical focus in theory-driven

presentations and may even outline results in more applied presentations

(Rowley-Jolivet & Carter-Thomas, 2005, p. 54).

Body

Returning to a focus on Dubois (1980a), the body of the conference presentation

becomes the next complex structure inhabited by multiple moves. Dubois (1980a)

found that the body of presentations were often structured much like research articles,

providing a similar narrative of how science is done, whether or not that is entirely

accurate.

Research articles are most often structured by a narrative that introduces the topic,

moves to the methods, then results, and finally discussion. Often referred to as IMRaD
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(Introduction, Methods, Results, and Discussion). A preliminary analysis of the four

conference presentations examined in this study shows little indication that IMRaD

operates as an overall structure in these talks. Even identifying, as I will demonstrate

in the following analysis, the where the introduction moves into the body is difficult.

While all of these elements (methods, results, and discussion) are included, the

narrative is not structured as an IMRaD style report and so developing an alternative

approach is useful. Keeping in mind that the IMRaD structure may be applicable in the

analysis of other proposed parascientific conference presentations, for the purposes of

this case study I will provide an alternative structure. This alternative structure is

based in the work of Dubois, who found that scientific presentations do not always

follow from the research article IMRaD format. Instead, some did provide multiple

episodes, which indicates a more “real life” image of the laboratory (Dubois, 1980a, p.

162) That is, there were methods developed, studies carried out, results found, and

conclusions made. But perhaps the previous chapter indicates there will be something

more to this in the purported parascientific conference presentations. “The backbone

of the body of a scientific speech is the EPISODE (Longacre, 1974),” Dubois (1980a)

writes, and it “furnishes the account of ‘what we did,’ or ‘what happened’” (Dubois,

1980a, p. 159). Worth noting is that in a scientific presentation these “episodes” are

delivered in both the passive voice and active voice, at least in these biomedical

speeches (Dubois, 1980a, p. 160).

In the previous chapter, looking at research proposal models, I revised the

description of moves offered by Connor and Wagner (1998) and elaborated in Connor

(2000) to develop a preliminary model of moves in parascientific funding proposals.

There is a detailed account of how these moves were revised and I will not repeat that

here, but I will include the summary of moves in Table 6.4 as I believe these moves are
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also present in conference presentations. Recall from the previous chapter that a move

can be defined as “a functional unit, used for some identifiable rhetorical purpose”

(Connor, 2000, p. 6). Recall, as well, that the moves Connor (2000) described were

based on Swales’s work on introductions to scientific research articles. Again, we see

the relationship among these genres evidenced by replication of moves across genres,

as we might expect given how genres are related in Swales’ account of

“research-process” genres Swales (1990, p. 178). Accordingly, I suggest that the

following model of moves developed in the last chapter offers useful identifiers for the

body of conference presentations.

Removing the first three moves in Table 6.4, with the understanding that most of

these are introductory moves and have occurred in the previous section

(“Introduction”), the remaining moves are likely to be present in the body of a

conference presentation if we follow the logic of the “research-process” genre

relationships suggested by Swales (1990). But before removing these completely,

Berkenkotter and Huckin (1993) offer a point for consideration. In the research article,

they tell us, the discussion section has been given little treatment (Berkenkotter &

Huckin, 1993, p. 40). For the purposes of their analysis, Berkenkotter and Huckin

(1993) apply Swales (1990) research article introduction moves to investigate the

discussion section of research articles. They found that Swales’s model appears to be

present in the discussion section, but in reverse order. Leaving the move to establish

territory as a point to elaborate upon then makes some sense. It seems that some of

these moves are further elaborated upon in the model that Connor and Wagner (1998).

For example, efforts to state achievements, claim benefits, competence, or importance

are all part of establishing and occupying a niche. Taken together, then, it might be

worth exploring how these moves from a proposal transfer into a conference
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Table 6.4: Moves in Kickstarter proposals (adapted from Connor and Wagner, 1998)

Establishing Territory establishes the situation in which the activity in the
proposal is geographically, disciplinarily, temporally,
and communally located.

Establishing a Niche indicates a space where further research efforts can
contribute to our collective knowledge base.

Occupying the Niche indicates the contribution that the project intends to
make to a particular research area or problem and
possibility to a particular community of collaborators.

Outlining Means includes the methods, procedures, plans of action, and
tasks that the proposal specifies as leading to the goal
(that is, procedures of the research or other proposed
activity).

Stating Achievements describes either the proposed or accomplished results,
findings, or outcomes of the study. When describing
achieved accomplishments both the project and com-
munity supporting the project might be referenced.

Claiming Benefits explains the intended or projected outcomes that con-
tribute to advancement of knowledge in the public do-
main rather than a specific field or site of study (cf.,
Achievements or even Gap).

Claiming Competence contains statements to the effect that the proposer is
well qualified, experienced, and generally capable of
carrying out the tasks set out.

Claiming Importance grounds the achievements or benefits of a study in a
value-system relevant to the originating community,
those undertaking the study.
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presentation. This does not negate the influence of the research article, but since there

is so little work done on certain sections of the research article, particularly the body,

proposal moves might offer an initial vocabulary of moves to consider. Since all of

these genres are working around the research article, they are likely to exhibit some

similar features, as already noted. Bringing together Dubois (1980a) and my adaptation

of Connor and Wagner (1998) and Connor (2000) for parascientific proposals, I suggest

the following moves should be considered in an analysis of possible parascientific

conference presentations.

Using these moves to analyze the body of the conference presentation is likely more

useful if they are not strictly ordered. While I have presented an order here, there is

likely to be significant variation among presentations and speakers. However, these are

the kinds of moves that one might expect to find in a scientific, and possibly a

parascientific, conference presentation. With the fluidity in mind, some of these may

overlap with features we will see in the termination, but these sorts of repetition are

likely useful in an oral context: “tell ’em what you’re going to tell them, tell ’em, and

then tell ’em what you told them.” The last of these points, tell ’em what you told them,

leads to the termination of the presentation.

Termination

Dubois’s model features two categories in the termination move: Content orientation

and Listener orientation. The Content orientation for Dubois, “consists of a

repetition-condensation of the major result of the episodes and conclusions drawn

from them” (Dubois, 1980a, p. 165). Finally, but importantly, “the very end of the

speech is a return to Listener orientation” (Dubois, 1980a, p. 165). While the Listener

orientation in the Introduction signals a beginning, the Listener orientation in the
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Table 6.5: Proposed moves in conference presentation body

Situation
Establishing Territory Elaborates on the geographical, theoretical (intel-

lectual, in Dubois (1980a)), temporal, and commu-
nal environment described in the introduction.

Outlining Means includes themethods, procedures, plans of action,
and tasks that have been employed in the research
activities).

Claiming Competence explains how the group engaging in the current
research is well-qualified, experienced, and some-
times even more capable than experts or authori-
ties in carrying out the research.

Event
Episode N describes one or a number (N) of trials undertaken

during the research program
Identifying a Problem/Niche each Episode may result in the identification of

another problem, which may be described before
preceding back to another Episode

Commentary
Stating Achievements describes either the findings or outcomes of the

study and the accomplishments of the project or
group.

Claiming Importance grounds the achievements or benefits of a study
in a value-system relevant to the originating com-
munity, those undertaking the study.

Claiming Benefits explains the intended or projected outcomes that
contribute to advancement of knowledge in the
public domain rather than a specific field or site
of study.
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Termination. Dubois (1980a) found that the most common strategy was saying “thank

you” and only a few speakers ended their talks with silence (Dubois, 1980a, p. 166).

Extra-linguistic features

Extra-linguistic features may occur in any of the sections delineated above or in a

particular section of the presentation. The Introduction and Termination are likely to

have unique features, but other features such as laughter could cut across any portion

of the talk. For that reason, in this section, I will focus on different extra-linguistic

elements of the presentation. Carter-Thomas and Rowley-Jolivet (2003) provide a

useful general overview of some examples of features that draw attention to the

extra-linguistic dimensions of the conference presentation, in contrast to research

articles or proceeding papers. For one, the conference presentation is “a live event in

real-time,” an “audio-visual presentation and makes use not only of linguistic semiotic

means, but also mathematical and visual semiotics,” and “the audience is physically

present in the auditorium,” (Carter-Thomas & Rowley-Jolivet, 2003, p. 60). Including

such features is particularly important in the increasingly global sphere of science.

Indeed, Morell (2014) argues that “[c]arrying out an effective academic oral

presentation at an international conference is a matter of using a variety of modes ... so

as to be understood and appreciated by a multicultural audience” (Morell, 2014, p.

154). Further, she suggests that since the “advent of the digital era and the

pervasiveness of technology have broadened our view on language and how it is

regarded in the academic world” we must investigate “not only how the verbal mode is

perceived, but also the written, the non-verbal material (NVM), and the body language

modes” (Morell, 2014, p. 154) (or, as a rhetorician might say, matters of delivery).
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Morell’s efforts are particularly interesting here because she raises the question of

whether or not “oral presentations at international conferences should be considered

as an intercultural or a discipline specific genre” (Morell, 2014, p. 155). This is an

important question for this study as an effort to determine if the artifacts analyzed

represent examples of a parascientific conference presentation genre. Her findings

suggest that, since “some technical or hard sciences make use of the well established

IMRD [or IMRaD] structural framework,” as well as non-verbal materials such as

graphics, then we might say, “generally speaking, technical science paper presentations

may be considered discipline specific genres” (Morell, 2014, p. 161).

Slides and other visuals

Dubois (1980b) considers slides in 49 biomedical speeches delivered at the 63rd Annual

Meeting of the Federation of American Societies for Experimental Biology in 1979.4

Using slides was seen as particularly important to the talks in Dubois’ study of

biomedical presentations, whereas other presentation technologies such as

transparencies were used in fields such as linguistics (Dubois, 1980b, p. 46).

Comparing the use of visuals in slides and written articles, Dubois argues that visuals

are much less likely to be found in the latter. While it is likely research articles have

since come to include more images, due to changes in publishing platforms, especially

web-based publications, the use of images in the slides alone is worth noting. At any

rate, Dubois argues that “it is clear that slides have a much broader function than do

the visual devices customarily used with written materials. More than a simple

accessory, they are a kind of clothesline on which the components of the speech are
4Further elaborating on the difficultly of studying conference presentations, one of Dubois’ speakers
mailed her his slides, a particular barrier that has since been largely removedwith the rise of presentation
software, email, and web-based sharing platforms.
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strung” (Dubois, 1980b, p. 46). As well, the progression through slides indicates

important logical arrangement, in that “a change in slide most often indicates a major

division of thought, a spoken paragraph” (Dubois, 1980b, p. 46).5 Some of the reasons

these slides are included, Dubois (1980b) suggests, include delivering complex

processes and information quickly, the norm of using slides, and efforts to secure

interest (Dubois, 1980b, p. 48–49).

It was somewhat later, in the late 1980s into the early 1990s, that computer software

began to afford opportunities for creating visual materials, and those software tools

included word-processors, spreadsheet applications, and graphics programs (Yates &

Orlikowski, 2007, p. 75). While Yates and Orlikowski (2007) focus on the use of

PowerPoint to discuss genre in workplace contexts, some of their points seem

applicable to scientific presentations as well. Like Dubois (1980b), questions of

selection and arrangement are noted, where one must choose a more narrow line of

focus (presuming time constraints, etc., not present in written counterparts), and

structural features (“on the most basic level, an introduction, a body, and a conclusion”)

(Yates & Orlikowski, 2007, p. 81). Citing the possible consequences for an audience

using this constrained technology of Powerpoint, Yates and Orlikowski (2007) suggest

there might be, “limited comprehension, information overload (‘death by PowerPoint’),

lack of reflection, idea fragmentation, and reductionism”; however, there are equally

affordances, including the facilitation of “distributed co-authoring of content, as well

as collaborative development of ideas iteratively over time. It also encourages

discursive focus and brevity” (Yates & Orlikowski, 2007, p. 87). As well, “the strong
5Another indicator of importance she cites is how many talks begin with some invocation of the slide
(e.g., “First slide, please”), but this is certainly an artifact of the technology when one did not control the
progression through their slides. While this is not often the case now, with computational management
of slides, it is an interesting example of a strong technological constraint shaping the genre.
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linearity of most PowerPoint presentations is shaped by the sequentiality of slides and

the difficulty of viewing them in any other order ... this sequentiality promotes a

strong narrative line” (Yates & Orlikowski, 2007, p. 87). In addition to slides, we might

also consider how audio equipment is used in conference presentations. There are

good reasons to use a microphone in a large room or perhaps for making a record of

the presentation. In either case, the presenter may signal the beginning of their

presentation, as with slides, by ensuring that the technology is indeed working.

In addition to technological features, other extra-linguistic features are worth

considering. For example, I would also add applause and laughter (Querol-Julián &

Fortanet-Gómez, 2012) as an audience response. Rowley-Jolivet and Carter-Thomas

(2005) remind us there are temporal constraints, particularly notable in the Termination.

As well, gesture can be an important discursive and rhetorical strategy, and will be

noted when particularly striking here. Due to the limitations of this study, not all

features in the complex genre of the conference presentation can be considered, but

where possible I note features that may be salient not only to traditional scientific

conference presentations, but to the proposed parascientific genres.

Linguistic and extra-linguistic model of conference talks

Bringing together these models for move analysis I propose the following tool to

investigate the moves made in what are likely to be parascientific conference

presentations. I will investigate how similar this genre of conference talk is to academic

conference talks and ask where the two diverge by using the model of move analysis

proposed in Figure 6.6 to examine three conference talks and then refine this model

based on that sample. Like Rowley-Jolivet and Carter-Thomas (2005), I have retained
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the names of each move, category, or step to help facilitate translation across models.

The move model in Figure 6.6 draws heavily from Swales (1990); Dubois (1980a, 1980b);

Rowley-Jolivet and Carter-Thomas (2005) and Connor and Wagner (1998); Connor

(2000).
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Table 6.6: Preliminary scientific conference presentation move model

Linguistic set up Extra-linguistic set up

I. Introduction
A. Setting up the framework
Interpersonal framework 1a Listener orientation Presentation Technology 1a Non/Functional tech marks beginning

and/or 1b Acknowledgements and/or 1b Visual materials cued
Discourse framework 2a Announce Topic Physical orientation 2a Faces audience

and/or 2b Outline Structure/Indicate Scope and/or 2b Gesture/delivery

B. Contextualising the topic Audience response 3 Applause
1a Conference context

and/or 1b General research context
C. Stating the research rationale
Motivation 1a Problems/gaps/counter-claims

and/or 1b Relevance/centrality/need
and/or 1c Continuation of previous work

Response 2a Question-raising/hypotheses
and/or 2b Preview results or solutions

3 Outline research goal

II. Body
A. Situation 1a Territory

and/or 1b Means and methods
and/or 1c Competence claim

B. Event 2a Episode N
and/or 2b Problem identified

C. Commentary 3a Achievements
and/or 3b Importance claim
and/or 3c Benefits

III. Termination II. Extra-linguistic termination
A. Content orientation
Research focus 1a Summarizing work Temporal constraints 1a Speaker limits

and/or 1b Future work and/or 1b Chairperson limits
Benfits and Achievements 2a Summarizing/restating current benefits

and/or 2b Summarizing/restating future benefits
B. Listener orientation 3a Thanks to signal termination

or 3b Silence or other
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6.2 Methods

Safecast’s effort has produced a number of different kinds of online video, including

those that introduce people to the project as well as documentaries about the group. In

addition to these videos, there are videos showing conference presentations and

seminars given by Safecast volunteers. Seminars provide detailed information about

the group’s efforts, future, and practical how-to advice. While these are interesting

examples of information sharing, I am especially interested in persuasive efforts to

secure funding or broadcast the general background and mandate of the group and

their research.

The analysis is constrained by some temporal, geographical, linguistic, and

technical limitations. Put very simply, the constraint is that I was not present at these

talks and thus rely on video recordings for analysis. The video recordings that I am

using can all be found publicly online and the location of each artifact will be provided

in turn below. Among the online recordings of Safecast’s talks are conference

presentations given in both the English and the Japanese languages. Due to my own

linguistic limitations, the objects being analyzed are all English-language based

artifacts. For example, Pieter Franken’s talk at RADIEX 2012 was delivered in Japanese.

Given these parameters, I examine Joi Ito’s talk from Ars Electronica in September

2011 and Pieter Franken’s talk at the New Context Conference in November 2011.

Finally, I examine Sean Bonner’s talk from the 29th Chaos Communication Congress

(29C3) conference in December 2012. The talks that I have chosen were recorded

during several different conference events and delivered by different members of the

Safecast team. Different conference events provide some interesting contextual changes

in exigence and audience that provide some points for rhetorical theorizing.

237



Taken together, there are several commonalities and differences worth noting as we

consider each artifact. Both Ito’s and Franken’s talks were delivered as part of a larger

panel discussion and featured interaction with audience members as they were giving

their talks. In Bonner’s case, the talk was delivered from a lifted stage with a podium

that appears to have removed him physically from the crowd in ways Ito and Franken

were not. As well, rather than a panel following his talk, Bonner engaged in an

extended question and answer session. Each talk is about 20 minutes and taken

together provide good examples for comparative analysis.

To facilitate analysis, I have transcribed each presentation’s talk, but not the

following discussions or panels. Since I am primarily interested in the genre of the

conference presentation this exclusion does not substantially affect the analysis;

however, it is certainly worth noting the larger ecology or system within which these

presentations are occurring (Räisänen, 2002). During the transcription process I

attempted to break up segments of text (derived from speech) into paragraphs. This

was largely done by breaking up segments based on transition in slides or topic.

Between these segments I have provided approximate timestamps. During the

transcription process I omitted some of the discourse particles, which are certainly

interesting linguistic features even when they do not have semantic value, but are

somewhat beyond the scope of this project as they may indicate more about individual

speaker style than recurrent features of the genre.

The model developed above, in Table 6.6, provides an overview of the analytical

tool I will employ across these artifacts. As detailed in the previous section, this model

details both linguistic and extra-linguistic features of academic and scientific

conference presentations. Following the analysis of each artifact, I will summarize the

results in an effort to modify this analytical tool to reflect any deviations from the
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model in Table 6.6 that appear to be occurring to explore whether we could consider

them to be parascientific.

Finally, I will compare two Safecast presentations delivered by Sean Bonner. The

first presentation was given at a hacker conference and the second was delivered at the

Stanford Medicine X conference. These two very different venues provide some insight

about the rhetorical choices made my the rhetor in different contexts. This helps

advance the conversation about where and in what context parascientific conference

presentations occur.

6.3 Analysis of Safecast’s presentations

6.3.1 Artifact 1: Ars Electronica presentation

Ars Electronica was held in Linz, Austria from August 31st to September 6th, 2011. The

event is a festival for the intersection of arts and technology. Joi Ito, Safecaster and

current Director of the MIT Media Lab, gave a talk, “Safecast.org,” as part of a panel

entitled “Systems – New Infrastructures for Public Space” (Ito, 2011). A recording of

his talk can be found on the Safecast Japan Vimeo channel:

https://vimeo.com/29267273. Transcripts for this talk6 are available in Appendix C,

which I transcribed myself, and selections of these will appear in the following analysis.

The talk is about twenty minutes (20 minutes and 38 seconds, I calculate) long and

3,515 words transcribed (excluding discourse particles).

In addition to what was said during the talk, how it was said and the atmosphere in
6Ito also blogged on his personal website in relation to this talk, in a post entitled “Safecast and CC0,”
and his entry can be found at the following address: http://joi.ito.com/weblog/2011/09/05/safecast-
and-cc.html
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which it was said are also important. The following image gives a limited sense, only

slightly beyond the text or even the video, for the ambience of the presentation, but I

offer it nevertheless to reflect on the material situation of this genre.

Figure 6.2: Joi Ito at Ars Electronica, 2011.

Introduction

The introduction to Ito’s talk introduces Ito, the Director of the MIT Media Lab and

co-founder of Digital Garage, the disaster at the Fukushima site, and the formation of

the Safecast network. The introduction to the talk represents close to six minutes of

speaking time, in my estimation. This, as we will see, is a longer duration than the

other two talks. The structure of the introduction is very strong at the beginning, and

Ito begins,
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Hi Everybody.

[audio popping]

Um, we need to get good audio sensors, okay...

So I’m just representing a whole big crowd of people and I didn’t do most

of the work so I want to make that clear. And it follows very well to, on the

discussion we just had earlier and the bill of rights; It’s close to probably the

bill of rights we adhere by. And we’ll dive into some of the issues we had in

Japan. (Ito, 2011)

Linguistic features here begin with a move to Set up the framework, and include a greeting

to the audience (“Hi Everybody”), a Listener orientation, as well as a gesture toward all

the people involved with the project and their efforts (“representing a whole big crowd

of people”), an Acknowledgement, part of the Interpersonal framework.

Extra-linguistic features in the introduction include an obvious audio problem at the

beginning of the video (“Um, we need to get good audio sensors, okay...”), which is a

Presentation technology concern where the non-functionality or functionality of the

technology (audio, slides, etc.) helps to mark the beginning of the presentation. This

particular example occurs when the mic is switched over from the presentation

introducer to Ito. During this time his slides, his visual materials are cued, and the

audience applauds (an additional extra-linguistic feature that is likely to be found at

the beginning, end, or occasionally in the middle of a presentation). Ito moves from

behind a podium to address the audience.

He then continues to set up the framework for the talk, now moving to announce

the topic and indicate scope, saying,

We believe very much the same thing: that there should be a global network

241



of open data sensor network. And for us open data is very important, and

we’ll talk about it a little more, and as the Chair of Creative Commons I feel

very strongly that, while I agree the data should be owned by the person, if

possible the person should choose an open license to make it available for

everybody else. I’ll just add one little thing here at the beginning. There is a

license that we use that we call CC0. And CC0 is slightly different from

normal Creative Commons licenses in that it’s—that you’re waiving all

copyright—and you’ve made a normative statement saying that you should

provide attribution if possible, but with data it’s very difficult when you’re

suddenly crowdsourcing from millions of sources: you can’t give

attribution to every person typing in a piece of data. And so in order to do

big data work on data you really don’t want to choose a creative commons

attribution licence that requires legally attribution because then it stifles the

development of code that runs against the data. So we use CC0.

Having said that—I’m just starting out here because this is one of the

questions we have been debating inside of Safecast and I think we had this

discussion earlier in the forums—norms should be just as important as law.

So while plagiarism isn’t illegal, it’s immoral. Taking a copy of Mickey

Mouse and putting it in your notebook is illegal, but I don’t think it’s

unethical. So I think you need to be very careful differentiating the

difference between legality and ethics. And, as Chairman of the Creative

Commons, this is one of the things people get tripped up on. Just because

you licence something under CC0—not license, actually, dedicate as a

CC0—and you don’t require attribution, it doesn’t mean you shouldn’t be
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giving attribution. You should always be giving attribution if possible, but

sometimes it is impossible and what you’re doing by dedicating it as CC0 is

making it legally possible to do things with the data, but you’re not giving

people the normative right, or the ethical right, to steal your data. And so

this is just, we can go into this in the panel, if anyone’s interested. (Ito, 2011)

Linguistic features to Set up the framework continues with the Discourse framework,

indicating that the topic will be open sensor networks and data (“ global network of

open data sensor” and “for us open data is very important”). Efforts to outline the

structure and indicate the scope of the talk begin to move into the next selection of text,

but prior to exploring that it is worth noting the strategies for limiting the scope of the

talk, saying that there will be time in the panel to elaborate on certain points. As well,

The Extra-linguistic features in this section include the slides, full of images and

graphics, being used during the talk. I will not analyze the images specifically in this

study. At any rate, the introduction continues, as it begins to move from describing to

contextualizing the topic,

But anyway, so we talked a little bit about March 11th. So what were we

doing on March 11th? I happened to be in Boston interviewing for my job

at the Media Lab. And Sean was in America and Pieter was panicking in

Japan because his—he has family in one of the really severely affected areas.

And we were trying to figure out what to do. Pieter is, among other things,

a hardware hacker so he was trying to first find Geiger counters, and we

couldn’t find any, and then we said “okay, how do we build Geiger

counters?” Because the first thing was let’s figure out if we’re safe or not.

The great thing about the Internet is we found a bunch of guys over at
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Uncorked, a studio, making a website that had been putting up data. They

had had people say “well you guys aren’t scientists, how do you know

anything about data?” So they reached out and said “hey you guys help us

get connected with people who know what they’re talking about?” You

know, you mentioned earlier, we connected with other people making

maps... I called Ray Ozzie because I found out he was interested in some of

the data stuff. Dan, up there, is a guy who did a lot of the instrumentation

after Three Mile Island and he was on a committee after Chernobyl. He’s

one of the super old-timers in monitoring of radiation. Jun Murai, is the

father of the Japanese Internet, he had created a weather network. But

bunnie huang is the xbox hacker, and he’s the CTO of Chumby, and he’s

one of the best open hardware hackers we knew. Akiba is part of the Tokyo

Hackerspace. Within days we were all kind of connected together and

trying to figure out what to do. Then within weeks we had a very broad

network of people all over the world: and we had data scientists, we had

nuclear scientists, we had physicians, all kinds of people connected together

figuring out—This is, Sean made these slides, and I said “Whoa.” Lots and

lots of people involved—and we started Skyping, which was very

interesting because I mean Skype is, you know, we all got on Skype. We all

just tossed to each other on Skype and we were having a 24 hour

conversation on Skype always. And whenever we needed to talk we just hit

the talk button and we were online. I remember running around, holding

my laptop, talking to everybody, and it became almost like a situation room.

Everything was happening in real-time. And then we were using all the

instant messengers and stuff like that. But we had gone pretty far
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completely virtually, completely ad-hoc, very agile way where we had

people: a team building hardware, a team working on connecting with

PACHUBE, a team working on visualization, a team working on getting

volunteers... and it was, what was it, about a month later, [Sean Bonner

corrects to a month and a half from audience] a month and a half later that

we all convened face-to-face in Tokyo where we started hammering out the

few things we needed to do face-to-face. (Ito, 2011)

Linguistic features include Contextualsing the topic in terms of the Conference context is

done in the previous example (“We believe very much the same thing”) as well as this

text selection (“But anyway, so we talked a little bit about March 11th” [previously at

the conference]), and the General research context is in many ways encapsulated in the

metonymy “March 11th,” standing in for the earthquake, tsunami, and subsequent

disaster at the Fukushima site. This research context is then elaborated upon not in

terms of the research area so much as the network that formed to address the problem:

how did this complex problem, this exigence, generate a network of actors who would

be capable of developing a global open sensor network, which was announced in the

topic?

Soon the talk quickly makes the next move Stating the research rationale, which

includes the Motivation and Response categories. In the Motivation, we see that multiple

problems are addressed (“we were trying to figure out what to do,” “okay, how do we

build Geiger counters?”) and the need to address these problems (“Pieter was

panicking in Japan” [people are in danger], “let’s figure out if we’re safe or not” ). In

this example there is no previous work (step 1c in the move model) to note. Response is

more opaque in these examples, where the questions and hypotheses (implicit: data
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needed to be aggregated, this is done with Geiger counters, no Geiger counters means

new methods and approaches must be developed), solutions (formation of a network

of experts, building hardware), and research goals are all shifting as the project moves

through its initial phases. However, we do see all of these steps taking place in a fluid

narrative that unfolds the complex situation that the group was addressing. This

section also outlines the research goal, which was to develop an approach to collecting

data, and leads into a discussion of the problems that achieving this goal would face.

Interestingly, we can also see here that the introduction has a strong narrative

quality, driven by the characters as well as the events. Each of the individuals who

were significantly involved at the outside are given some attention: who is this person?

how were they brought into the fold? what did they do once they joined? These are all

important features in folk introductions, as noted above, and the events that are

described also come to be important elements.

The Extra-linguistic features notable as the introduction ends include the first slide of

the body. This slide, which simply reads: “Problem: Lack of information” will be a

format used throughout the body of the presentation. It is a subtle transition, most

clearly indicated once the presentation has terminated, but for the purposes of analysis

appears to make a relatively clear end point for the introduction. As well, a linguistic

cue is provided with this transition slide, when Ito says “And so some of the

problems...” (Ito, 2011).

Body

The body of the talk is an interesting section because the moves have the potential for

great structure or flexibility. The IMRaD structure was found to be present in many

biomedical talks by (Dubois, 1980a), but she also noted there may be more than one
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“episode” that occurs, which is in fact a more realistic account of the research process.

This presentation certainly describes episodes, with many of the issues that would be

raised in the IMRaD format present, but differently ordered. This departure, again, is

not unexpected in oral presentations. Overall the structure of episodes is based on

problems (“And so some of the problems...,” “as you can see the problem was a couple

of different things,” “This was a really big problem for us,” “Another problem was the

units,” and so on) (Ito, 2011). This structure helps identify the beginning of the body

section of the presentation, where Ito begins,

And so some of the problems... first of all, there was a lack of information.

And, you know, there was misinformation and this general lack of

information, and we’ll go into some of the details, but so we said “okay,

let’s get information and give it to people in a way that they can

understand.” But the problem was we couldn’t get any of the information

because the data was locked up and we didn’t have devices. So we said we

have to get devices and distribute them. Collect the data and distribute it.

One thing we used was we did a Kickstarter project to get, I think, like

40,000 dollars. That was some of our early fundraising efforts to get Geiger

counters to Japan. But fundamentally we just couldn’t get devices.

Everywhere was sold out. Probably the people who really didn’t need them

are buying them. So we said “okay we have to make these devices and then

we have to make them mobile because we don’t have enough devices to put

one in every single location. We need to run around and take

measurements and then we need to map it.” (Ito, 2011)
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This general overview of the problems establishes, with more detail, the territory that

will be covered in this portion of the talk: several episodes of development. Territory is

described with a number of problems identified and these are both from conceptual

(approach to data mapping) and material (lack of data, no Geiger counters) constraints.

Soon after this is established the account of theMeans and Methods begins to take shape,

with a straight-forward move to discuss the material devices the group would use and

then produce,

So this is when Pieter [Franken] and the hardware hackers put together

these devices. This is a car-mounted Geiger counter called a bGeigie, I think

there is one downstairs, so that we can drive around and collect data. Pieter

do you want me to show this cause you were [Franken interjects to say

“very, very briefly”]? So the news picked this up [video playing]. This is the

bGeigie on the news. Here is a team. And this is, where is this, this is

Koriyama? [Franken interjects “Koriyama, yes. This is behind the school.”]

so this is behind a school and this is a little pile of dirt. So one of the

difficulties with the units, we’re measuring with a 2” pancake sensor here

in CPMs, which are counts per minute. You see the background around

here is 300. When you put the dirt there [to the Geiger counter] you’ll see it

go up to [shows 1898 CPMs on video]. The thing that was happening was

we were going around and seeing piles of dirt with kids running around in

them at completely unreasonable levels. Just for comparison, you guys here,

we’re at 40CPM here [waves around counter]; so you’re safe. See it’s still

going up [counter in video at over 5900CPM]. (Ito, 2011)
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This short passage offers a rich example. The Means and Methods are described in some

detail, but this particular episode also tells us something about the Event. As the

problem has been identified, methods are developed, means are put to work, and the

importance of the research articulated in a short narrative about trying to collect data

at a school.

In addition to these moves, there is an interesting interaction among technologies at

work here. In addition to the slides, there is a video played to show the work that

Safecast was undertaking. Having the speaker interact with the video was particularly

illustrative when he compares his reading at the conference, 40CPM, with the

extremely high levels in the video. In this way there were several technologies at work,

including the slides and video, but also the Geiger counter device. The Geiger counter

allowed Ito to use gesture/delivery to illustrate his points non-verbally.

Another interesting feature in this episode is the interaction between Ito and the

audience. Franken, being a co-founder of the group, has significant expertise and an

established relationship with Ito, but the interaction that occurs changes the dynamic

from speaker-centred, even if momentarily. Allowing for interaction with the audience,

whether collaborators, or in others ways is a feature we will consider again. This

possibility for interaction suggests that the initial model offered requires some

refinement. Since laughter is already a possible audience interaction, of sorts, there is a

space to expand these categories.

This episode of the talk continues to discuss the importance of volunteers, but also

makes Competence claims, Importance claims and statements about Benefits:

So we found a lot of volunteers obviously once we started going in there. A

lot of volunteers wanted to help. This is one of the groups. This is Watanabe
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[Uncertain about transcription here]. And Watanabe has put together an

amazing team. And this has also been a really interesting cross-cultural

thing because we’ve got Bulgarians, and Dutch, and Americans going into

villages and helping people with these measurements. And now the team

we have in Koriyama now have a understanding the skills, how to do the

measurements, how to decontaminate, and now they’re putting together a

task force so that if this happens in any other country they’ll go and

reciprocate and help cause they were here in Fukushima, were there to help.

And what’s really important is this sort of citizen science—and I was

having debates with some physicists, some professional physicists, earlier

about whether citizen physicists should be doing this kind of thing or not.

There are a couple of problems. I know that many academic institutions

had told their scientists not to make any statements. And then there were

those who made statements that were extremely biased. And, you know,

fundamentally the government is setting safety levels and just jacking them

up. So I think in Tokyo we just went from 8,000Bq/Kg as the maximum you

can have for hazardous waste; I think they just bumped it up to, what is it,

100,000Bq/Kg—so now it’s safer. (Ito, 2011)

Initially we see a Competence claim about the volunteers who are using complex tools for

measuring radiation contamination and other complex activity (i.e., “now the team we

have in Koriyama now have a understanding the skills, how to do the measurements,

how to decontaminate”) (Ito, 2011). But here we see that the competence claim is

somewhat different than in traditional scientific claims. Rather than making a claim for

the competence of the researcher based on ethos as a researcher, or through affiliation
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with a research institution for example, this claim is much broader. The claim is made

by a representative of a research team, the citizen scientists, and claims competence of

the team as a whole, but that same team later becomes part of the Means and methods.

As well, the Competence claim is supported by Importance claims. In recounting the story

about professional physicists questioning whether or not citizens should be engaging

in this kind of work, Ito points out there are limitations on government scientists.

In what I would characterize as another episode, one focused on mapping, Ito

moves to consider the development of the driving map data, where the Territory of

mapping is covered (e.g., “Another really important thing, so these are some of the

drive—by—driving maps”), the Means and methods to develop portable devices that

could be car mounted (e.g., “because we didn’t have enough sensors we had to do

drive-throughs”), the Problems with their strategies (e.g., “And the tricky part about

drive-throughs is we’ve got a GPS and we keep cruising and we’re not getting the same

place every time” ) and other strategies (e.g., “So kind of like your map of that sensor

up at 50 metres has no meaning, actually the hotspot maps that the Japanese

government have that say this town is dangerous really doesn’t mean anything until

you get into the neighbourhood and figure out which corner is hot and which is not”),

the Importance of new strategies (e.g., “One of the key findings that you’ll find here is

that if you look at these levels in the same little town you’ll get levels that are lower

than Tokyo. And you’ll get levels that are off-the-charts,” “And so the granularity of

measurement we found after doing these measurements is really, really important”),

and the Achievements and Benefits (e.g., “So we’ve got GPS data and time data and we

tried to make a map where you could zoom and zoom and zoom and still get useful

information”) are all considered (Ito, 2011). Similar moves occur in the remainder of

the talk’s body, and the Episodes might be thematically characterized as dealing with
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Open Data, managing Units of measurement, dealing with Social Impacts, and also the

Hardware Development process.

Given the moves that appear to occur in this presentation’s body, we might

conclude that many of them are very similar to what might occur within a traditional

scientific conference presentation’s body. While there is not a strict IMRaD structure,

there are certainly significant portions of the talk dedicated to methods and results as

well as a discussion of the significance, limitations, and wider application. The full

transcript, as previously noted, can be found in Appendix C, and will not be further

detailed here, save for treatment of the Termination, to which we now turn.

Termination

This section is short compared to the Introduction, at about two minutes (2 minutes and

7 seconds), but makes a number of important moves. Recall from the preliminary

model in Table 6.6 that the Termination’s Content orientation may cover the Research focus

(Summarizing work and/or Future work) as well as the Benefits and Achievements

(Summarizing/restating current benefits and/or Summarizing/restating future benefits), and

then returns to a Listener orientation (Thanks or Silence). In the following example we see

the majority of these moves and steps made.

And the stuff that we’re working on right now: we’re trying to figure out

how to make the maps better, it turns out the food supply is completely

contaminated, and we need to do measurements at the ends rather than the

centre because we’re finding contaminated food all over Japan right now,

and we need to track that down. We need to figure out better ways to

measure people. We need to figure out better ways to measure soil. What
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you’ll find is you find organic famers, and this is really just tragic stuff,

you’ll find organic farmers with these huge farms and no tools to measure

their soil. And, in fact, you’ll find one section of their farm contaminated

and everything else okay. So if somebody could just go with a Geiger

counter and measure their soil they could plant. But right now what’s

happening is they can’t plant anything. Or they plant everything and they

have to chuck it all. So you’re finding farmers going out of business and

really it’s just a disaster and the government’s really not helping at all. And

then the other thing is we want to baseline the planet because you never

know what is going to happen and we need to use this as an event to force

data to be more open, to get sensors everywhere before we need them

because what’s really important to know how different it was from before

the incident happened. And the fact that we only had one Geiger counter in

Kyoto is really a disaster in some ways, I mean, we should have been

collecting data from the beginning. So we need to instrument the whole

planet. We also want to see how this is affecting the rest of the planet. And,

similarly, we should be tracking medical data, right? Because the other

problem is that, because of all the coverups, what we should be doing is

measuring every single symptom that is occurring all across Japan and

every single hospital to do big data crunching on the trends. We should

scrub it for privacy and stuff like that, but we should be able to see, overlay,

where the radiation is, where the food is contaminated, and to try to see

what sorts of things are happening. And it’s, in a kind of morbid ways, a

great opportunity to collect a lot of data on the effects of radiation, but none

of it is being done. (Ito, 2011)
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Thank you.

Within the Content orientation’s Research focus we see very little focus on Summarizing

work and rather see attention paid to the Future work the group hopes to undertake

(“And the stuff that we’re working on right now: we’re trying to figure out how to

make the maps better,” “We need to figure out better ways to measure people. We

need to figure out better ways to measure soil,” “other thing is we want to baseline the

planet”) and that they feel should be undertaken more broadly (“similarly, we should

be tracking medical data, right?”) (Ito, 2011). This is not surprising given the

orientation of the group presented in this talk, which is forward-looking and trying to

improve the project. The work that has been done, the problems they faced, are

starting points for continued efforts rather than a focal point of the talk. While

scientific presentations do sometimes report what has been there is a space for

outlining future research, as in a research article, though this kind of claim is certainly

noteworthy here. Benefits and Achievements are woven into the discussion of future

work both implicitly and explicitly. For example, in Summarizing/restating current

benefits the act of Summarizing/restating future benefits co-occur at times (“make the

maps better” as well as discussions to make data “more” open, which was a focus of

much of the talk) (Ito, 2011). Summarizing/restating future benefits are also independently

articulated (“opportunity to collect a lot of data on the effects of radiation”) (Ito, 2011).

Finally, we return to the Listener orientation with a very brief closing Thanks (“Thank

you”) to terminate the talk (Ito, 2011).
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6.3.2 Artifact 2: New Context conference presentation

The New Context Conference was held in Ebisu, Tokyo, from November 3rd to 4th,

2011. Pieter Franken, Safecast co-founder, gave a talk entitled, “Practice of Lean

Start-ups,” as part of a panel. A recording of his talk can be found on the Safecast

Japan Vimeo channel: https://vimeo.com/31938093. Transcripts for this talk are

available in Appendix C, which I transcribed myself, and selections of these will

appear in the following analysis. The talk is about twenty-five minutes (25 minutes and

21 seconds, I calculate) long and 3,780 words transcribed (excluding discourse

particles and words I was unable to transcribe).

Figure 6.3: Pieter Franken at New Context Conference, 2011.
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Introduction

The introduction to Franken’s talk is in Japanese, as are Franken’s initial comments,

and are not included in the following analysis due to my own linguistic limitations.

The introduction to this talk is relatively shorter than we see in the previous example,

lasting about two minutes. When Franken begins speaking in English he begins with a

greeting and introduces himself,

Good afternoon everybody. My name is Pieter Franken. I’m going to talk

about a few things. I was talking earlier about large companies and now

I’m going to talk about a very small, very small, group of people that I’m

involved in together with Joi Ito, and Sean Bonner, and some other people

in the room. Ray Ozzie and Joe. We created a volunteer group called

Safecast. I want to ask one question: who knows about Safecast in the

room? Who’s heard about it? [looks around covering eyes from light] Okay,

then, I’m going to talk slowly. [speaker laughs] (Franken, 2011)

Linguistic and Extra-linguistic features are, once again, at work in an introduction. As we

move through a verbal greeting, the slides transition from a placeholder to Safecast

slides as the speaker (Franken) introduces himself. The initial Listener orientation

(“Good afternoon everybody”) is followed through with a more direct interaction with

the audience (“I want to ask one question: who knows about Safecast in the room?

Who’s heard about it?”). Couched between these two moves in Listener orientation is an

Acknowledgement of collaborators (“together with Joi Ito, and Sean Bonner, and some

other people in the room. Ray Ozzie and Joe.”) (Franken, 2011). Extra-linguistic

features, while present, play less of an obvious role in this introduction when

compared with the two other introductions examined in this chapter. Less attention is
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paid to the technology, though the speaker does hold onto a remote as he speaks. The

first slide is opened, and there is a short pause, and then Franken begins,

All right. Safecast is a volunteer group and we started literally about six

months ago. [tries slides to make sure they’re working and changes initial

slide] Six months ago everybody knows we had a huge earthquake here in

Tokyo. I’ve lived in Japan for almost 20 years and it was a major trigger for

lots of things to happen, at least for myself. And my family is from the

North of Japan because my wife is from there. We had a tremendous

amount of things happening in our personal lives, but also there was a

major disaster that happened two days after the earthquake. We had a

nuclear crisis in the Fukushima nuclear reactor. (Franken, 2011)

The pause is very brief, and not at the very beginning of the introduction, but marks a

move from Interpersonal framework to the Discourse framework. Moving into this

framework the topic is announced (“Safecast is a volunteer group and we started

literally about six months ago. ... everybody knows we had a huge earthquake here in

Tokyo”), but we also see the interpersonal still at work (“everybody”). In addition to

the topic there is, like the last artifact, some narrative account about the actors and

event that have brought this project into being. Soon after these statements, the move

to outline the Structure/Indicate scope of the talk is made, when Franken says,

So what I want to do first of all is show you what happened in six months

and then I’m going to talk about how we did that. And then I want to share

a little as to what we’re learning; how can you project that from a non-profit

volunteer type of organization into commercial space. Or vice versa.

(Franken, 2011)

257



The general model that was provided for Setting up the framework is obvious here.

However, the subsequent moves, including Contextualizing the topic and Stating the

research rationale are also embedded here. We see early on that the conference context is

mentioned (“I was talking earlier about large companies and now I’m going to talk

about a very small, very small”) (Franken, 2011). The General research context is a little

less clear than in the previous example and that is because the context of the

conference was a theme that focused on issues of start-ups; in this last selection of text

we see this (“then I want to share a little as to what we’re learning; how can you project

that from a non-profit volunteer type of organization into commercial space”)

(Franken, 2011). The research Safecast undertook, in this case, provides an example of

preliminary work. For this reason, it seems, the Research rationale move is not as fully

developed as one might expect in a traditional scientific presentation; however, the

issues that would be raised (Problems/gaps/counter-claims, Relevance/centrality/need,

Continuation of previous work, etc.) will all be developed in the body of the talk.

Body

Signalling the beginning of the body of the talk is a direct statement that prefatory

remarks are over and the body of the talk will be engaged:

All right; here we go. Six months ago when the disaster happened we

started this thing where we had no Geiger counters, we had no data about

radiation, we had no money, and we had no nothing, we had zero—we

were just having idea. (Franken, 2011)

After this the structure of the talk becomes more complex. It appears that there are two

episodes structured into short narratives about what happened immediately following
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the disaster at Fukushima and Safecast’s initial response and what they had achieved

six months later.

The first episode begins with the initial reaction by those who would create Safecast

to the events at Fukushima Daiichi, which was to start a Kickstarter campaign

(explored in Chapter 5), which was about six months before Franken’s talk. He used

the first episode to provide an example of the network’s formation, saying that the

“first thing we did was is we ran a Kickstarter campaign in April and we collected

36,000 dollars in five weeks. And we succeeded in our Kickstarter. We got money and

with that money we did this,” where “this” describes a video that then plays. Video

plays (primarily in Japanese language) from 3:04 to 8:15 and is from the primetime

news in Japan, according to Franken. He goes on to further explain the importance of

this video and the initial few months of Safecast, saying,

All right so we started six months ago, so in three months we were already

on the primetime news in Japan, as you could see. We had at that time ten

Geiger counters. We has about half a million measurements. We had 36,000

dollars in funding. We had 50 volunteers working part-time or full-time

worldwide on this and we had created a website, Safecast.org. And as you

can see we had a major university here in Japan actually tied up with

Safecast and the Scanning the Earth project, and have been working

together over the last four months or so.

These are maps we made. So after the first remote [drive] we started create

maps that we could put on the Internet. You can go look at these maps and

you can see every location in the North of Japan; you can see the exact

radiation level. ... It’s extremely important for people in different areas that
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have radiation. People have extremely high anxiety levels. People can’t get

Geiger counters. They’re worried about the future. They want to know

what’s happening. Unfortunately the Japanese government publishes data

that is extremely aggregated and doesn’t really tell you what’s happening

around you.

We work with Keio University, and together with Keio University we

brought Softbank and Yahoo! on board. And if you go to Yahoo! main

topics in Japan you can click on a link that says “radiation level”: that

brings you to radiation.yahoo.co.jp. You can see a radiation map of fixed

sensors that we put in Softbank shops and this entire thing is done by

Safecast and it is broadcast by Yahoo! ... Then we tied up with Tokyo

University and they had researchers who were active in the zone and they

said, “you know, we don’t have the right equipment and we want to use

Safecast’s equipment.” And they actually mapped out the 20 kilometre

zone for use as well. But this is fairly recently done. And we still have

another 75% of that area is already mapped by Safecast. (Franken, 2011)

The Territory in this episode appears to be about the formation of the group and how

they came to work together, despite never having met in many cases, all working

around a Problem (“It’s extremely important for people in different areas that have

radiation. People have extremely high anxiety levels. People can’t get Geiger counters”)

(Franken, 2011). Means and methods are covered in this episode as well, with

consideration for funding and application (“we collected 36,000 dollars,” “We had 50

volunteers,” etc.) (Franken, 2011). Continuing with the basic elements we would

expect to see in each episode, claims to competence are made (“We work with Keio
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University”), and also make interesting claims to competence through a demonstration

of other’s incompetence (“Unfortunately the Japanese government publishes data that

is extremely aggregated and doesn’t really tell you what’s happening around you”),

while also making a claim about the gap (Franken, 2011). Since this episode is

structured to feature the early stages of the group’s efforts there appears to be little

focus on Achievements and Benefits.

Another episode, focuses on what happened six months after the initial efforts of

Safecast had been undertaken, and begins with the following narrative,

So then after six months we had about 25 Geiger counter systems, 100 fixed

sensors we have deployed now, we have about a million measurements, 150

volunteers working worldwide, we actually rebuilt our whole website

in-between, we have now working together five major universities (three in

Japan: Keio University, Todai [Tokyo], Nihon Daigaku, and outside of Japan

we’re working together with MIT Media Lab and we’re talking to

University of California Berkeley in terms of nuclear science support), we

have quite a group of companies that are taking our system and measuring

with us, and as you can see we have done Geiger Art. So what is next? We

just announced the millionth measurement we did. If you put it in contrast

there is no other volunteer or government group that has done so much

measurement.

This is last night at 11 o’clock or 10 o’clock in, this is in Koriyama. Koriyama

is one of the cities in Fukushima; it is pretty much affected by the fallout

that happened after the explosions in Daiichi. And these are ordinary

people that, most of these people are evacuees of the exclusion zone [slide
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shows photo of people], and they all teamed up as a volunteer group to

measure in Fukushima. That’s what they’re doing right now. Young people,

older people, they’re all very very focused. We talked about how to extend

the scope. We’ve also talked about how we can build the equipment we

built in Fukushima.

As in the first episode, we see that the main moves and steps expected within a body of

a presentation are made. The Territory in this episode appears to focus on the success

and accomplishments of the group, having approached a serious Problem with absence

of data about contamination (“the fallout that happened after the explosions in

Daiichi”) (Franken, 2011). Means and methods (“25 Geiger counter systems, 100 fixed

sensors we have deployed now, ... 150 volunteers working worldwide”) are covered in

this episode and combine with moves to highlight the Achievements (“we have about a

million measurements,” “we have now working together five major universities”) and

Benefits (“We’ve also talked about how we can build the equipment we built in

Fukushima.”). Noting involvement with universities can also be a move to claim

Competence.

Taking these two temporally-structured episodes together, Franken is able to move

the argument into a sphere directly relevant to the conference audience, and he does

this by asking,

Ok, how did that breakthrough happen? You know, I’m just talking about

like it’s ordinary that we had nothing six months ago, and as you can see,

lots of things happened in a very short amount of time. So what caused us

to sort of break out of our natural pattern? (Franken, 2011)
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This allows the talk to frame that period between these two moments (immediately

following the disaster and six months later) as a case study that tells us something

about how a network of individuals can be rapidly formed and come to work together,

which will be further highlighted in the concluding portion of the talk. First he

recounts the story of the email chain between Sean Bonner, Joi Ito, and himself, the

inability to find Geiger counters, and then focuses on the materials, method, and

motivations that brought together the network of actors. For example, the materials for

connecting, as well as the geographical range, is discussed,

How we connected was very interesting. After the earthquake we

connected by Skype, we used Twitter, we used chat-rooms, we used email,

we used all kinds of social media to connect. Through that we basically

started to think through what to do. We had people in Singapore, London,

US, Japan, and all kind of places; they’re all getting together, never work

together again, and they’re trying to get things going. ...

What we then decided, was against what we would normally do because

we are, lots of people in the team were not going to think about building

things, but we said okay we’ll build our own Geiger counters, put them on

a car—Ray Ozzie was sitting over there with the amazing idea just put it on

a car and drive around with the Geiger counter...

So here we are. This is Tokyo Hackerspace; it’s a small group in Tokyo

where people put things together, all open hardware, open software, people

who do all kinds of things that you normally don’t do at home. So here

we’re putting together our system. ...

Okay—so what happened was we moved extremely fast. The first drive we
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did with our system was literally one month after the disaster happened.

The system we developed was literally built in six days: hardware, software,

assembly, putting it on a car, testing it; six days was the total cycle to get it

out. Very very short delivery cycle. So if we’re talking about ship it; this is a

very good example of what it means. Basically you narrow focus, you say

this is the day that you must get something done, and then you work

backwards. By working backwards you come up with ideas that you would

never ever have come up with. And the person who said should it be done

in a week was Ray, who is sitting over there, and I’m very grateful that he

gave us a challenge because otherwise we’d still be thinking about it. And it

was all done by people that I have never met; complete strangers more or

less, except for Joi, of course, but otherwise, you know, I had no idea. And it

all worked.

....

But how did that all happen? So what I want to highlight a little bit is:

Safecast is focused on radiation; we’re trying to work as a volunteer group,

but a volunteer group is not much different from running a company or

something that you try to build up from scratch. And when you’re in the

type of environment, be it a very large company or a very small company,

you have the same dynamics happening over again. The reason for that is

because you’re interacting with people and people have specific patterns,

how they look at things, and those patterns can either help you to move

forward or make sure that nothing happens. (Franken, 2011)

264



As with the first two episodes that set up the framework for this final episode in the

body, we see many of the expected moves and steps. The Territory established the

importance of connection, of the network formation, for the practical matter of finding

a solution, but also importantly emphasizes the temporal nature of the network’s

activities—as might be expected from the temporal ordering of the first two episodes.

The Means and Methods are (re)stated in a larger narrative (“we connected by Skype, we

used Twitter, we used chat-rooms, we used email,” “build our own Geiger counters,

put them on a car,” ), Competence claims made (“all open hardware, open software,

people who do all kinds of things that you normally don’t do at home”), and finally the

Achievements (“Very very short delivery cycle.”) and Benefits (“but a volunteer group is

not much different from running a company”—the benefits are applicable to the

audience to which Franken is speaking) are underscored more deeply than in the

previous two episodes.

The body builds for a summary of take-away points, which I have included in the

termination, as the function of the next section appears to be a Summarizing of the

work. As with many of the models used for genre analysis, there are rarely very clear

indicators of a new move—if only every move were marked by a transition as clear as

“however” or similar phrase in Swales’s CARS model. At any rate, based on the model,

and the moves that have been outlined, it seems to me that the next section logically

falls into the Termination of the conference presentation.

Termination

The termination in this artifact is rather extensive, at almost seven minutes. The

majority of the discussion surrounds Summarizing work as a series of key take-aways.

There is one slide associated with this extensive discussion (in the video this slide is
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displayed from 18:21–24:10). Summarizing work in this example follows Dubois (1980a)

model of Content orientation closely, which was “repetition- condensation of the major

result of the episodes and conclusions drawn from them” (Dubois, 1980a, p. 165). The

following is an abridged version of these key findings,

So first of all, as Joi was saying, embrace serendipity ... The other thing we

did was broke things into parts ... We use the immediate goals, we’re using

that every time, we’re saying this is what we want to achieve, this is what

we want to get ... Also, it is very important if you do these things you have

to assume things will go wrong, and they do go wrong all the time, and

you have to counter them. You have to think okay how will this go wrong?

... It is also important to get the best tools you can get ... Very important in

today’s agile or development techniques, as programmers or technologists

forget easily these days is we reuse a lot. Reuse is an art. ... Leverage open ...

Another thing is: don’t do everything yourself ... Make sure that while you

do that that you focus on what differentiates you; don’t go do things that

have already been done ... And it’s already said many times that embracing

failure is important. (Franken, 2011)

This example states many key take-aways from the talk, with a particular focus on the

conference context and what the audience there might be interested in, and these are

each discussed at length in the full version of the talk (see Appendix C).

In addition to this move, there is a signal to extra-linguistic constraints marked

verbally when Franken notes he is overtime, saying,

Okay, I know I’m overtime... (Franken, 2011)
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However, he continues on to finish his talk, which then addresses the Future work of

Safecast,

but the other thing that’s important is as you execute small steps don’t

forget to dream. So what are we going to do next? These are the dreams,

sorry. Three months from now, which is a more foreseeable, we want to

have mapped the entire Tohoku—the entire North of Japan. That will mean

we have maybe 100 of our systems built, maybe 300 fixed sensors, maybe

two million measurements done. Twelve months from now we have even

more scarier goal. We want to do entire Japan, every street in Japan. There

will probably be four million measurements, we will probably have 500 of

our systems built, 1000 fixed sensors.

And then what do we want to do next? I have no idea. We don’t know

because things will change. But maybe we can get much more Geiger

counters, maybe we can do two billion measurements, you know, if we can

do that, we can Safecast the planet. We can measure the environmental

radiation and environmental conditions around the planet. Will we get

there? Don’t ask me. ... We’re also experimenting, seeing if we can measure

the ocean. (Franken, 2011)

The future work articulated has fairly specific goals about the sensor network they wish

to develop and articulates a path for the group. This is indeed in line with the kind of

ongoing research presented in a scientific conference presentation. While the benefits

are not explicit, they are implicit in the importance of measuring contamination levels.

Finally, the Listener orientation is returned to momentarily to end the talk, and

Franken says,
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Okay so this is Safecast. You can follow us on Twitter and you can see on

the web site. Thank you very much. (Franken, 2011)

Here an interaction effect between the Content orientation, Listener orientation, and

Temporal constraints appears to be at work, limiting the extent to which the speaker

might thank the audience or conference organizers, for example. Here again we see

that the Termination of this proposed parascientific talk is not unlike a traditional

scientific research presentation in its structure.

6.3.3 Artifact 3: Chaos Communication Congress presentation

29th Chaos Communication Congress (29C3) was held in Hamburg, Germany, from

December 27th to 30th, 2012. The event is an “annual four-day conference on

technology, society and utopia,” featuring both lectures and workshops, and on the

second day of the conference Safecast co-founder Sean Bonner gave a lecture-format

talk entitled “Safecast: DIY and citizen-sensing of radiation” with the subtitle

“Empowering citizens in the wake of Fukushima triple-meltdown disaster” (Bonner,

2012b). The transcript for this talk are available in Appendix C, which I transcribed

myself, and selections of these will appear in the following analysis. The talk is about

twenty-nine minutes (29 minutes and 13 seconds, I calculate) long and 5,460 words

transcribed (excluding discourse particles and words I was unable to transcribe).
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Figure 6.4: Sean Bonner at the 29th Chaos Communication Congress, 2012.

This image of Bonner presenting at 29c3 provides some interesting contextual elements.

First, we can see that he is standing at a podium on a stage to give his talk. This room

appears to be much larger than the rooms from the previous two talks. This is certainly

not a classroom-style or even hotel-style conference presentation and this changes the

atmosphere of the talk. This kind of set-up is not uncommon for a keynote or featured

talk, and indeed this talk was allowed one hour of time, much like a keynote.

The lecture that Bonner gave is available on the Chaos Computer Club media site

(CCC-TV):

http://media.ccc.de/browse/congress/2012/29c3-5140-en-safecast_h264.html. On the

site the following description of the lecture is provided:

The triple meltdown of the Fukushima Dai-Ichi nuclear power plant in
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March last year and the release of radioactive material that has ensued have

left a good part of Northern Japan contaminated with unknown amount of

radioactivity. An outstanding lack of transparency from both the

government and the power utility then resulted in a near total lack of

information concerning the levels of radiation in the, yet unknown,

contaminated areas. As a response, concerned citizens have started to take

upon themselves this challenging task. However it quickly became clear

that handheld measurements wouldn’t scale up to the full magnitude of the

area to cover. New means of measuring radiation accurately, quickly and

cheaply were needed. (Bonner, 2012b).

In addition to the talk title and description, the page features Bonner’s talk. The talk is

embedded in the page and also available for download. The downloadable .mp4 file

was saved on November 26th, 2013 for analysis. There is a full abstract available.

Introduction

The introduction to Bonner’s talk introduces him in an interesting way, with the note

that, “no one knows what he does.” The introduction that Bonner provides is about

three minutes long.

Following the introduction provided for Bonner, he begins his presentation with a

check of the audio equipment and a very brief overview of the talk’s structure,

[Begins by testing microphone; asks if the audience can hear]

I’m going to talk about this project called Safecast that I’ve been working on

for the past two years or so. I’m going to start off with a couple of stories

that will sort of put it a little bit of context for you. (Bonner, 2012b)
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Both Extra-linguistic and Linguistic features mark the beginning of the talk. Here we see

that the Presentational technology is important as an indicator, as Bonner ensures that the

audience can hear him, which indeed seems like an important feature of a conference

talk. More than the other talks technology appears to be important here. The slides are

smoothly switched on and in the video several people can be seen moving cables

around below the front of the stage. Later on in the video we will see the significant

technological work going on, including multiple cameras. But for the purposes of the

introduction the audio and slides are worth noting as important Extra-linguistic

indicators of the beginning of the talk.

Linguistic features begin with the Discourse framework move to Outline

structure/indicate scope. Rather than speculating on why the Interpersonal framework may

have been omitted I’ll simply refer back to Figure 6.4 and suggest that a study of the

space within which talks occur might offer some answers, but that is beyond the scope

of this study and the corpus I have readily available for analysis.

Moving into the stories, which I would characterize as narratives rather than

Episodes we might find in the body, because these accounts work to establish the

characters, particularly their motivation, and events those characters would engage

rather than the research activities as an end themselves. For example,

So in Mar– April– May, April. April 2011 a group of people that we were

sort of working together with on this project went to Fukushima with a bag

full of Geiger counters; they were the first Geiger counters we’d gotten our

hands on at this point. And they went there with the plans of measuring

the contamination levels at schools. At this point there wasn’t really any

information getting out to the public. Nobody knew what was going on.
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People couldn’t get anything reliable. They didn’t know who to trust with

the information that was getting out. And so we had sort of tooken it upon

ourselves to try to get some of this data. And we weren’t really sure how

long we were going to be able to do this. It was sort of a weird political

climate. We sort of assumed that there would be someone who knew what

they were doing was going to come in at some point and do stuff. So we

figured if nothing else if we can get in and measure a couple of schools that

would probably be good and we didn’t think we’d get a lot of political blow

back from that because who would object to measuring schools and making

sure the kids were safe. It turned out the schools objected and we were

actually told we couldn’t take measurements at the schools because: what

happens if we find something? Then they would have to do something

about it. That actually happened (Bonner, 2012b)

Here the “group of people” sets the stage for the events unfolding in Japan—human

events, not the disaster at Fukushima itself. Whereas the General research context would

focus on the data collection efforts, the science behind that work, the focus here is on

the people affected by the disaster and those who are trying to help them (“Nobody

knew what was going on,” “And so we had sort of tooken it upon ourselves to try to

get some of this data,” etc.). Further, this helps to ground the ideological and political

efforts of the group: get information to the public. The final portion of the narrative

about schools objecting to data collection efforts helps to articulate the kind of secretive

ideologies that the open ideologies of the group worked against for the benefit of not a

research agenda, but for people.

The second narrative functions in a very similar way,
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So a couple of months after that, once we had gotten into the habit of going

and taking these measurements and everything, we found this area, which

is actually, at this point, the highest radiation levels that we had found. This

borders actually at the evacuation zone that had been set up by this point.

Across that line it’s considered unsafe to live by the Japanese government at

this point. Everybody got kicked out. And so on this side of it is a handful

of guards who made sure that people didn’t cross that because it’s not safe.

So they were standing around all day, every day, for over a month at this

point and the only thing they had was some rubber gloves and paper

masks. And so we were there in a car and had a bunch of Geiger counters

and they were going ballistic and beeping all over the place and we’re

talking to these guys and we’re like “so it’s unsafe right there and you’re

right here like all-day long. Are you worried?” and these guys were like

“No. Our bosses say it is safe so we have to trust that.” So that’s sort of like

what’s going on at this point. (Bonner, 2012b)

With these two examples, neither of which fall neatly into the introductory moves

outlined in the model, it seems useful to propose another step that can be made in

Contextualising the topic and that is the Characters and scene of context. This example also

works to Establish the problem.

Moving from the introduction to the body of the talk is not neat and there is

overlap. The first few paragraphs of the body, as I have cut-up the text, make some of

the introductory moves. The rationale for including these paragraphs in the body is

that the following material provides a coherent narrative with several episodes. The

narratives are not simply prefatory remarks, but woven in the talk itself and difficult to
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cut-up. In the discussion I will address the issue of structure and demarcation when

the more obvious IMRaD structure is removed in favour of narrative accounts. For the

purposes of this analysis, however, I will simply suggest that the introduction does not

simply transition into the body, but looks more like a Venn diagram where the

introduction and body overlap. With that metaphor in mind, the beginning of the body

is the next subject of analysis.

Body

The two narratives provided in the introduction act to contextualize the larger account

that will follow. This account has several episodes, as we might expect from the

previous two talks on this project’s development, and involve the process and design of

methods and technologies.

Transitioning from the introduction we get a kind of body-introduction, where

Bonner explains from the beginning where the group originated, further develops the

characters, and then moves into the research Problems/gaps/counter-claims,

Relevance/centrality/need, Competence claims etc. Bonner begins, as do the other examples,

with the group’s origins,

All right so I’ll go back and explain like where that all leads to. So March

11th, 2011, there is this earthquake and resulting triple meltdown at

Fukushima Daiichi in Fukushima in Japan. And I was in Los Angles and

we have earthquakes in Japan, or we have earthquakes in Los Angles, and

so out of mutual earthquake respect I’m emailing my friends in Japan right

away and making sure everybody is okay. Some of them had information;

some people didn’t know what was going on. ...
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The people who were, we were in this email chain together—my friend Joi

Ito is there, this guy Pieter Franken who lives in Tokyo is there, we have

bunnie huang, some guys from the Tokyo hackerspace, some guys from

hackerspace in Los Angles, some guys who are working on some web stuff,

some guys who are working on some design stuff—we have a bunch of

people who are just in this email chain. And this email chain got turned

into this Skype chartroom, which was sort of like a little bit less functional,

crappier UI [User Interface] IRC [Internet Relay Chat]. And so we were

using this 24 hours a day and just having this discussion. We were trying to

figure out how we could get data. Anytime the people in the room couldn’t

come up with an answer somebody there knew someone who did. So okay

we know a guy who builds Geiger counters, lets pull him into the

discussion. So it was a very active thread where just people kept coming in

and they’d answer some questions then they jump out and we started

putting ideas together. (Bonner, 2012b)

This continues for several paragraphs explaining how the group came about and who

the different people were involved. But the characters are not the only set-up that

occurs. There is a significant portion of the talk dedicated to the different Episodes of

the project. These have been considered in the other two examples so I will just

summarize some of the examples here: “So right away we put this plan together. We

going to do a drive and collect this data,” “so we took a Geiger counter and we literally

duct taped it to the window of a car and, this is brilliant you guys will love this, every

ten minutes we took a picture of it with an iPhone that was geotagged. [applause] I

know, I know; it’s awesome. ... But, it sucked. That was like the worst thing
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possible—trying to look at every photo and log it—it was just a nightmare. So we had

to try to figure out another option” (note the audience interaction with the speaker),

“So we came up with this system... And so it’s a Geiger counter in a self-contained unit

we can stick on a car and drive around and collect some data,” and “And those were,

those are kind of like the big milestones as we went, but there’s really like I said we

were making changes everyday so we actually had a new version that we were sort of

using every 3–4 months” (Bonner, 2012b).

All of this work, and the discussion of these episodes, leads to a rather extensive

discussion of the Achievements, Importance claim, and Benefits of the project:

So the reactions to this changed really quickly. At first, like I said, those

stories I told you, you know, people didn’t know what was going on, they

didn’t necessarily want to know what was going on, they were afraid to

know what was going on. Once it became clear that the situation wasn’t

going to go away, that it wasn’t gonna just get better tomorrow, and once it

was clear there wasn’t really any sort of any magical angel that was going to

come in and take care of everything, people really started to gravitate

towards us because we were the only ones out there doing anything. So we

had a lot of volunteers coming in from all over the place, asking how they

could help, what they could do in helping spread the word. So right away

kind of our street cred in Japan really helped push us along. So we had

volunteers who were driving things around, we had someone give us a car

that became the official Safecast car, and we drive that around and its

covered with all kinds of electronics. We had people strapping devices to

their bikes so they can drive places that cars can’t. We have universities
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who had crazy clearance that we couldn’t get ourselves taking these things

right up to the gates of Fukushima. So like right up to the plants they were

walking with our devices to collect this data and we were publishing back

online. So every piece of data we got we were publishing it online

immediately. We were publishing everything with a CC0 so anybody could

take it, anybody could use it for anything, there was no restrictions at all so

it was spreading pretty quickly.

So when these guys took these devices all the way up to the plant, inside

the evacuation zones, we found something interesting. And that is: so, this

point here is the plant, the first circle is the mandatory evacuation zone, and

so everybody inside of that circle got kicked the hell out. The second circle

was the voluntary evacuation zone so that was where they were like “well,

if you want to leave you can, but we’re not going to give you any money.

You know, it’s up to you if you want to leave or not.” And then outside of

that is what is considered safe. And so what ended up happening was there

was actually a lot of people who got moved from areas relatively low

readings to areas with relatively high readings, which is a tricky situation.

So we published this data and the very next day the Japanese government

published their data, which almost mimicked this and it turns out they’d

had it for months and they hadn’t published it, which was also problematic.

We had a lot of support, we started getting this stuff together, and we really,

we started getting this data around. We have about three hundred static

sensors that are all over Japan now. They’re collecting readings every few

minutes. They’re at businesses, they’re at people’s houses. They’re just in
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one place collecting readings non-stop. So we know if there is anything that

changes in any of these places. We also have over one hundred of these

mobile units that are out for volunteers; they’re taking them, they’re

collecting them. They’re attached to delivery trucks, they’re all over the

place, they’re constantly collecting readings. And with that we’ve been able

to map the majority of Japan. We know what the levels are everywhere.

This isn’t data that ever existed before that. (Bonner, 2012b)

Achievements, recall, are the outcomes and findings of the group’s efforts (“We have

universities who had crazy clearance that we couldn’t get ourselves taking these things

right up to the gates of Fukushima,” “So we published this data and the very next day

the Japanese government published their data, which almost mimicked this and it

turns out they’d had it for months and they hadn’t published it,” “We have about three

hundred static sensors that are all over Japan now,” “We also have over one hundred of

these mobile units that are out for volunteer,”“This isn’t data that ever existed before

that.”). The Importance claim grounds the achievements and/or benefits in the value

system of the group (“We were publishing everything with a CC0 so anybody could

take it, anybody could use it for anything, there was no restrictions at all”), and the

Benefits outline the practical public application of these efforts (“people really started to

gravitate towards us because we were the only ones out there doing anything,” “We

know what the levels are everywhere,” and getting the data out to the public falls into

benefits) (Bonner, 2012b).

The Means and methods are also considered at length in this talk, as they were in the

other talks, as the development of an entire network, approach, and tools is indeed

what makes the story of Safecast particularly interesting. The following excerpts
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provide some sense of the claims being made,

Once we started getting this data we had to figure out what we were going

to do with it and how we could display it. So we built these maps that

could handle millions and millions of data points because there wasn’t

anything that could do it before hand. ... With this platform we built it so

you could overlay other kinds of data to it. So these big white points are

where there’s nuclear reactors. So you can see there’s a whole bunch

around us right now. But now we can actually build a giant dataset for the

whole world to get a snapshot of what the radiation level looks like right

now. ... With our visualizations we had a very similar sort of just get things

up that work, but refine it all the time process. ... That’s when we moved

over to Google Maps so we had a different map for every single drive. And

when we had a web page with like, you know, four hundred links to

individual drives that became a problem: you couldn’t actually look at

anything. ... Now we have, we just released an iOS app, hopefully we’ll

have that Android version out pretty soon as well. That’s basically a virtual

Geiger counter, looks at your location, looks at our data, tells you what

readings were taken very close to you so you can see like what, you know,

it’s not as good as having a Geiger counter in your hand, but it gives you

something that’s very accurate. We have an API; publishes out all this data.

So you can query it with anything you want: you wanna know just data

from a certain area, just data from a certain time, just data that’s over a

certain reading, any of that stuff you can find and if you want to find only

stuff that was taken with a certain kind of device, you can do all of that.
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You could also send us back data that’s tagged with all the same sort of

stuff so that you can continue to add to it. (Bonner, 2012b)

Here many of the activities engaged to develop different tools and platforms are

highlighted, all activities that made the process of data collection, aggregation, and

sharing possible. The enormous amount of work represented here should not be

understated and the means and methods being discussed cover not only the efforts a

traditional scientific research project might undertake, but enormous efforts to share

the products of the research with publics in an accessible way.

Perhaps of all the talks the strongest Competence claim is offered by Bonner, when he

says,

So a lot of people are taking this data and using it now. Yahoo! Japan has

our data on the front page of their site, where they’re showing off the

radiation, and just a few months ago the government of Fukushima actually

published their own maps of the world radiation data sort of as like their

sort of efforts to help the world with this and they’re using all Safecast data

for their maps, which was pretty exciting for us that the government of

Fukushima is backing up all of their claims with our work. (Bonner, 2012b)

This claim, which demonstrates the group is capable of carrying out the data collection

efforts, and is juxtaposed with claims about more traditional sources of information.

Bonner continues, saying,

So you might ask about the “official data.” What’s coming out? If you were

paying attention at the time of all this went down you might remember that

there was this big sort of hullabaloo with TEPCO giving out data and then
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the Japanese government kind of coming in and like slapping them and

saying “you guys aren’t doing this well enough. We’re gonna take over.”

You know, TEPCO was kind of saying “well here’s this data, but we lost the

data for these hours, and we only have data for this neighbourhood, but not

that neighbourhood: oops.” And so the Japanese government was like “you

know, you can’t do this anymore, we’re gonna take over because we have to

give people data.” And so the Japanese government has been publishing

the data since then. And they have just updated their dataset to now have

about 30,000 data points. And it is provided in a handy PDF. [laughter]

And it’s copy-written left and right so if you want to use it for anything

other than looking at you have to write a request and then they’ll think

about whether they’ll let you use it. Basically what’s happened with that is

people have just stopped asking them because they’ve become irrelevant in

this whole situation. Nobody trusts the official data anymore, nobody cares

about it, it pales in comparison to what’s been collected by the volunteers

and the people in the areas. So they’ve sort of wrote themselves out of the

equation in general. (Bonner, 2012b)

With a nice use of antiphrasis, irony of a word, Bonner’s characterization of the

Japanese government’s data being “provided in a handy PDF,” expresses the

uselessness of the data when closed. Further, this demonstrates that Safecast’s

understanding of the data storage as equally important to representation is highlighted.

This, indeed, seems like a scientific argument in that the importance of original sources

of information and analysis (data and methods) must be verifiable, testable, etc.
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Termination

The termination of this talk is rather substantial. It is the Summarizing of the work, and

much of this looks very typical:

This all happening because from the very first minute of this we were

talking about it online, we were publishing our plans, we were talking

about the devices we were building, we were talking about what worked,

what didn’t work. So by having everybody involved from the very

beginning and reaching out to as many people as possible to help us, we

built up this really fantastic trust with lots of communities and lots of

people who were able to jump in and help with our projects and tweak

things. And we had some of the world’s experts in this stuff just like diving

in and throwing a whole bunch of information at us that we were able use

and move really quick on. (Bonner, 2012b)

However, there are also interesting moves Summarizing/restating the current benefits,

which in the following example is a benefit of access,

...there was this they called it a conference but it was really sort of like a

trade-show in Japan called RADIEX. And it was for all of these businesses

who are in the business of measuring radiation now or cleaning up

contamination. There was lots of people showing off these giant trash bags

that you would put dirt in; ’cause that’s how they clean up radiation. So we

were like okay we’re gonna go to this thing and show off what we’ve done.

Maybe there’s some people there who could use it, maybe even get some

good information back. You know, this is a market we haven’t really, you
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know we haven’t reached out to any companies, we’ve been talking to

people so, you know, maybe this would be some cool back-and-forth here.

And this was one of the big highlights of the show. So this is like a giant

trailer; it’s like—it’s big. It attaches to a car, and it has GPS, and a radiation

monitor, so you can drive it around, and it’ll take a reading... of the

radiation where you’re driving. And, you know, so we went there and we

were like “hey, you know, like” [holds up the bGeigie mini] “hey guys.”

[audience laughs and applauds] “we got this thing, you know...” And they

were like “what do you mean? how did you do this?” And they were really

sort of disappointed to find out that most of the people who they were

expecting to be their customers, and who they were hoping would pay like

half a million dollars to buy these things from there, had been volunteering

for Safecast for over a year and had collected millions of data points already.

So that was kind of cool. But that’s what happens when you sort of sit in

your office with your head down doing your thing and don’t talk to

anybody and think that you’re the only one who is working on anything.

(Bonner, 2012b)

This example in the termination is interesting because it once again shows

extra-linguistic activities and linguistic activities. Figure 6.5 shows the slide to which

Bonner is referring when he talks about the “giant trailer” in the second paragraph of

the above example. He uses this image, his own motions holding a bGeigie in a kind of

mycterismus, and pauses in a kind of ennoia to deliver a damning juxtaposition of the

expensive and massive tool developed to monitor radiation. The combination of

gesture, silence, and humour (see, on humour, Frobert-Adamo, 2002) works to
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delivered this information and illustrates possibility for complexity of extra-linguistic

features in the conference presentations.

Figure 6.5: Slide 55 from Bonner’s 2012 29c3 presentation.

Further summarizing continues for another paragraph worth of text, and then the

move to state Future work is made,

So now we’re actually looking at if there’s other things that could benefit

from what we’ve figured out in the past two years looking at radiation. Are

there other environmental things that are also sort of vaguely reported and
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could be helped by having a whole bunch of people taking really specific

readings? And we decided that air quality fits into this as well. Now we’re

working on building some air quality devices that would do the same sort

of thing. People could put them at their house and they could take readings;

you could see how the levels change during the day if, you know, if maybe

if you live near a big road, if the air gets worse when there is traffic; or

maybe you live near a factory that spits out a bunch of crap certain times a

day. I don’t know, maybe it doesn’t, but if we build a bunch of these devices

then we can use the same platforms that we put together for radiation. That

might make a difference. And we might be able to do something cool with

that. So that’s kind of what we’re working on. (Bonner, 2012b)

After these moves have been made there is a concluding remark made, that invokes

Temporality, but rather than constraint or limitation there is an abundance,

That is the end of my talk because I thought it was a 20 minute talk, not an

hour talk. But that way there’s lots of time for questions; if anybody has any

questions. (Bonner, 2012b)

This is an interesting ending to the talk, but does not offer much general applicability.

There is certainly a signal to terminate and some additional Listener orientation by

indicating the opportunity to pose questions.

6.3.4 Artifact 4: Stanford Medicine X conference

Stanford Medicine X 2012 was held at Stanford University’s School of Medicine,

Stanford, California, U.S.A., from September 28th to 30th, 2012. Sean Bonner gave a
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talk on Safecast as part of a panel themed “The New Scientist.” The transcript and

slides for this talk were taken from Safecast’s online sources and there is, as far as I am

aware, no recording of this talk. Bonner provided the text and slide with the caveat

that they are for his “own use and meant to be ad libbed” (Bonner, 2012a). Even so,

these transcripts provide some insight into the rhetorical strategies that Bonner

intended to employ for this rather different context and audience. Currently the

transcript can be found on Safecast’s blog:

http://blog.safecast.org/2012/09/safecast-at-stanfords-medicine-x-conference/]. I

have also provided a copy of the transcript in Appendix C. The transcript is 2,967

words long.

Analysis

Further complicating the issue of what a “parascientific genre” might be is that

Safecast members have presented at scientific conferences, such as the Safecast at

Stanford’s Medicine X conference, and so we must then distinguish between the

conference as an event and particular conference presentations. In this example, Sean

Bonner presented and his slides,7 which were largely graphical in nature and similar to

slides presented in the talks analyzed in this chapter, including a slide that reads “Plan

WTF?!” and another reading “THAT SUCKED.”

The following analysis compares this presentation with the presentation Bonner

gave at Chaos Communication Congress, which is discussed above. The following six

selections, beginning with the introduction of the talk, moving through part of the

body, and then on to the termination aims to provide several examples of how closely
7The transcripts and slides for this talk can be found in Appendix C or on the Safecast website (see,
Bonner, 2012a).
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the talks resemble one another or how significantly they diverge. Both talks can be

found in full in Appendix C.

Table 6.7: Comparative analysis across conferences 1.1

29c3 talk Stanford Medicine X talk

I’m going to talk about this project called Safe-
cast that I’ve been working on for the past two
years or so. I’m going to start off with a couple
of stories that will sort of put it a little bit of
context for you.
So in Mar– April– May, April. April 2011 a
group of people that we were sort of work-
ing together with on this project went to
Fukushima with a bag full of Geiger counters;
they were the first Geiger counters we’d got-
ten our hands on at this point. And they went
there with the plans of measuring the contam-
ination levels at schools. At this point there
wasn’t really any information getting out to the
public. Nobody knewwhat was going on. Peo-
ple couldn’t get anything reliable. They didn’t
know who to trust with the information that
was getting out. And so we had sort of tooken
it upon ourselves to try to get some of this data.
And we weren’t really sure how long we were
going to be able to do this. It was sort of a
weird political climate. We sort of assumed
that there would be someone who knew what
they were doing was going to come in at some
point and do stuff. So we figured if nothing else
if we can get in and measure a couple of schools that
would probably be good and we didn’t think
we’d get a lot of political blow back from that because
who would object to measuring schools and making
sure the kids were safe. It turned out the schools
objected and we were actually told we couldn’t take
measurements at the schools because: what hap-
pens if we find something? Then they would have to
do something about it. That actually happened.

Last year, shortly after the Fukushima Dai-
ichi nuclear plant meltdowns, when the pub-
lic didn’t know the severity of the situation
or the extent of the contamination, we were at
a school in Fukushima with a bag full of geiger
counters. Our intent was to measure the play-
ground and surrounding areas so that people
– parents, teachers – would be able to decide if
it was safe for the kids. We had just gotten our
hands on these devices and didn’t know how
long we’d be able to do this, so thought if noth-
ing else we should measure the schools. We also
anticipated a little bit of political blowback and
assumed going to schools first would give us a little
immunity. Who would object to looking out for the
kids? Turns out, the schools themselves. Instead
of taking measurements we were being told to
leave. We asked why and were told “because
what happens if the levels are high, then we’ll have
to do something about it.”
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Table 6.8: Comparative analysis across conferences 1.2

29c3 talk Stanford Medicine X talk

So a couple of months after that, once we had
gotten into the habit of going and taking these
measurements and everything, we found this
area, which is actually, at this point, the highest
radiation levels that we had found. This bor-
ders actually at the evacuation zone that had
been set up by this point. Across that line it’s
considered unsafe to live by the Japanese gov-
ernment at this point. Everybody got kicked
out. And so on this side of it is a handful of guards
who made sure that people didn’t cross that because
it’s not safe. So they were standing around all day,
every day, for over a month at this point and the
only thing they had was some rubber gloves and
paper masks. And so we were there in a car and
had a bunch of Geiger counter and they were
going ballistic and beeping all over the place
and we’re talking to these guys and we’re like
“so it’s unsafe right there and you’re right here like
all-day long. Are you worried?” and these guys
were like “No. Our bosses say it is safe so we have
to trust that.” So that’s sort of like what’s going
on at this point.

A fewmonths later, whenwe’d developed a bit
of a rapport with the locals, we were standing
on the border of the evacuation zone speaking with
the police officers guarding the line. This was the
point where just past the barricade was consid-
ered unsafe to live. The officers standing there
had no exposure protection at all except some
paper face masks. The radiation levels at that
spot were equivalent to 6 chest x-rays a day.
These guys had been there for months. We
asked them if they felt safe standing here all day no
protection and they responded “our bosses tell us
it’s safe so we have to trust that.” In the early days
of this situation ignorance was bliss. Since you
can’t see radiation, many people hoped if they
just pretended it wasn’t happening it would
go away. Of course it doesn’t really work that
way, and when people started realizing that
they wanted answers. Answers that no official
source would comment on. So people had to
look elsewhere.
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Table 6.9: Comparative analysis across conferences 1.3

29c3 talk Stanford Medicine X talk

All right so I’ll go back and explain like where
that all leads to. So March 11th, 2011 there is
this earthquake and resulting triple meltdown
at Fukushima Daiichi in Fukushima in Japan.
And I was in Los Angles and we have earth-
quakes in Japan, orwe have earthquakes in Los
Angles, and so out of mutual earthquake re-
spect I’m emailing my friends in Japan right away
and making sure everybody is okay. Some
of them had information; some people didn’t
know what was going on. So really quickly
a handful of us were running an email chain
and realized that people in Japan couldn’t get any
information probably because they were freak-
ing out because there is like a nuclear plant
melting down not too far from them. So we
thought, look, we know how to Internet. We
are gonna go collect this data that’s out there
and put it someplace that’s visible that people
can check out. So we started looking around
and what we found out was that there wasn’t
really any data. There wasn’t really anybody pay-
ing attention. There was a handful of monitor-
ing spots set up and they were mostly useless
because they were way on top of buildings.
And they would publish these giant wide av-
erages rather than any kind of specific data.
They were mostly set up to measure cosmic
rays. They were pretty much useless for what
was going on. We really couldn’t believe that
this was the case but we were looking around
and that was it. So our big plan to just harvest
this data that was out there and put it in some
kind of presentable format instantly fell apart.

Today I want to talk to you about why speed
is sometimes more important than perfection,
and the importance of getting it wrong the first
time. Let me put this in a little bit of context
for you. Immediately after the earthquake people
were scared. They didn’t know what was going
on, they couldn’t get accurate information. . . it
was kind of a mess. Some friends and I who had
other friends and family in Japan were in touch with
those people and saw this frustration and confusion
right away. We assumed that stress and general
rattled nerves after experiencing a 9.0 earth-
quake and then being told that nearby nuclear
plants were “having trouble” had hindered
people’s ability to use google. We thought we
could help find the information that was out
there and maybe put it into a single, simple
location for people to reference. Seemed easy
enough. Turns out, it was a little bit more in-
volved than we’d thought. It seems the reason
people couldn’t find accurate current informa-
tion wasn’t because they didn’t knowwhere to
look, but rather because it didn’t exist. No one
was paying attention to this stuff. That’s sounds
crazy right? Yeah, that’s what we thought too.
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Table 6.10: Comparative analysis across conferences 1.4

29c3 talk Stanford Medicine X talk

So we came up with Plan B, and that was: we
could sort of harvest the networks that we
had, and get the word out, and raise some
money and buy, you know, a couple thousand
Geiger counters, give them out to people, and
get these people to collect the data and pub-
lish it back and then that way there would
be real data. So that’s what we thought we
would do and we had a Kickstarter to try to raise
somemoney, got some things together, and then
we realized that wasn’t gonna work either be-
cause there were no Geiger counters. I guess
before March there was really no market for
measuring radiation, nobody cared about it.
If your job was selling Geiger counters and
you sold five Geiger counters a month you’re
pretty psyched. That’s big, big business. So
instantly the whole world supply of Geiger
counters sells out like 24 hours after this melt-
down and all got ship to bomb shelters in Ohio
or something. So everybody in Japan couldn’t
get them. We couldn’t get them. So our plan to
get a bunch of Geiger counters and hand them
out to people was instantly bust right away so
we had to come up with another plan.

OK, so, Plan B. Maybe rather than just aggre-
gating this data we should see if we could help
collect it. We thought, we’ll buy a bunch of
geiger counters, pass them out and get peo-
ple to send us back the readings, then publish
those so people would have something to con-
sult. It was a little bit more tricky, but seemed
doable. We did a kickstarter and raised some
cash to buy these geiger counters only to find
out they didn’t exist either. Or rather, the en-
tire whole world supply of geiger counters had sold
out within a week. Mostly to people in Ohio.
Hrm. This was turning out to be a little more
involved than we’d planed.
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Table 6.11: Comparative analysis across conferences 1.5

29c3 talk Stanford Medicine X talk

And like I said, the community aspect was re-
ally the most important piece of this because
we were constantly reaching out to people, we
were constantly, you know,wewould takemea-
surements and people would come up and say
like what are you doing and we would say like
hey here look, here is the website, here is the
data, here’s a device go to your house and take
a bunch of measurements and then send us
so we know what’s going on. So right away
people were very excited because prior to that
there’s people showing up with hazmat suits
and like taking some readings and then leav-
ing. So then there’s like people, you know, in
their front yard playing with their kids going
like “what the fuck was that?” And so getting
the people involved and getting the neighbour-
hoods and getting the local communities really
powered this whole thing. It wasn’t just that
we made a couple devices; it was really that
this entire network of people were, you know,
sort of pooled together and made such a huge
difference. And then we started doing seminars,
we go to schools now, we give talks all over the place,
where we’re constantly passing on information so
people can get this data and it has really sort of
changed the whole perception of what people are
expecting from authorities in this sort of incident.
I don’t think if something happens again in Japan,
that any of the folks who have been involved with
this in anyway are going to sort of look to a gov-
ernment or something as the source of information;
they’re going to turn to each other and they’re going
to think like “we can solve this. We don’t have to
sit around and wait for someone else to come and
solve it” and I think that that’s a pretty important
shift in how this is perceived.

What we learned from Fukushima is that
knowledge relieves stress. When people don’t
know the facts they assume the worst. And
assuming the worst is stressful. People get de-
pressed, they get sick, they give up, they kill
themselves. It’s ugly. Giving people actual
information allows them to make educated de-
cisions based on facts rather than speculation.
It empowers them to have some control over
their fate, and we’ve seen even when the ac-
tual info is bad news, at least it’s something
concrete and this makes people feel better be-
cause now they know. To loop back to the
school I mentioned in the beginning, people in
Japan are no longer happy to ignore the situation.
They aren’t content to just sit silently by and be told
“don’t worry about it.” They have questions and are
demanding answers. I commute to Tokyo about
once ever 5 weeks and the change I’ve seen
has been night and day. We now get invited
to schools, not only to take measurements but
to give seminars about radiation and tutorials
on how people can take their own readings.
People no longer depend on official sources for infor-
mation, and now actively participate in collecting
and sharing the data with each other. The govern-
ment wouldn’t help, so they routed around them.
That mindset shift will never be undone, now peo-
ple know there is another option.
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Table 6.12: Comparative analysis across conferences 1.6

29c3 talk Stanford Medicine X talk

Part of this was that we just really, we knew
we were going to make a bunch of mistakes, so
we just wanted to make them as fast as we possibly
could. And as much in public as we possibly
could so someone could possibly point out like
“hey you, you know, you’re doing this wrong
and here’s the fix for it and everything.” So we
made as many mistakes as quick as possible,
we’re still making mistakes, but moving really
fast and that made a big difference with it. So
now we’re actually looking at if there’s other
things that could benefit from what we’ve fig-
ured out in the past two years looking at radi-
ation. [...] That is the end of my talk [...].

The main point here is that all of this was possi-
ble because we moved fast and weren’t afraid to fail,
so we did it often. Our failures and mistakes
helped us learn faster and let us get to the next
step long before we could have if we weren’t
field testing things hours after they’d been ini-
tially conceived. We welcomed the feedback
about what didn’t work and fixed it for the ver-
sion we sent out the next day. Working beat
perfection. Sharing all this will the commu-
nity every step of the way gave us insights we
never would have gotten if we’d been behind
closed doors. Open beat closed. A handful of
motivated people with the desire to do some-
thing and willingness to learn along the way
beat huge industries, vast networks andmoun-
tains of cash. The lesson here is don’t worry so
much about getting it right the first time, but
rather taking action and being persistent.
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The similarity among Bonner’s talks in each context may suggest that parascientific

genres are not dependent on the context of the conference along, but the parascientist’s

community. In the case of Bonner, and Safecast, the kind of scientific research they are

doing indeed operates alongside more traditional scientific research communities (see,

for example, their work with research universities), but is not beholden to the

conventions of these traditional communities that seem to impede the research efforts

or the particular performative aspects of “professional” scientist’s conference

presentations.

6.3.5 Stylistic analysis

Move analysis helped uncover some of the strategies that appear to be at work in these

presentations. Stylistic analysis can help investigate these moves and the significance

that they may have to a larger structure emerging within the genre, or at least across

these texts. What is perhaps most striking in these examples is the use of rhetorical

questions, which you will recall we considered in Chapter 5. As well, recall the

relationship suggested in the genre analysis between proposals and presentations. By

rhetorical questions I mean several different kinds of asking and answering that marks

speaker engagement with an audience. Interrogatio, or the rhetorical question, is

perhaps the most common. Peacham tells us that interrogatio is “a demaunding or

asking, of which there be two kindes, the one simple and plaine, which is, when we

aske with desire to receive an answere” and the “other kind of interrogation is

figurative, and it is when we aske not with intent or desire to receive an answere, but

onely because we would thereby make our speech more sharpe and vehement, and

much better further our purpose” (Peacham, 1977 [1593]). Fahnestock (2011) tells us
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interrogatio is “an audience construction device, since it is inevitably addressed and it

genuinely invites a response” (Fahnestock, 2011, p. 298). Perhaps more importantly,

Fahnestock (2011) reminds us that in the rhetorical tradition there are many ways that

asking and answering can be characterized, and rhetorical manuals have

“distinguished interrogative forms that are not genuine requests for an answer but that

interact with audiences in subtler ways” (Fahnestock, 2011, p. 298). Finding three

primary interrogative types across rhetorical manuals, Fahnestock offers an account of

erotema, rogatio or anthypophora, and aporia (Fahnestock, 2011, p. 298–299). The first is

the rhetorical question in its most common sense. More applicable to the presentations

examined here, anthypophora, a rhetorical strategy wherein one poses a question not

expecting the audience to respond, but rather uses this approach to structure their text.

We see this in particular in Franken and Bonner’s talks. For example, Franken asks:

“Ok, how did that breakthrough happen? You know, I’m just talking about like it’s

ordinary that we had nothing six months ago, and as you can see, lots of things

happened in a very short amount of time. So what caused us to sort of break out of our

natural pattern?,” “So what triggered our change of mind? We thought,” “But how did

that all happen?,” “So what are we going to do next?,” and “And then what do we

want to do next?” (Franken, 2011).

This figurative use gestures to another: expeditio, or the “speedie dispatcher,”

elimination. Expeditio, J. Smith (1665) explains, is “a figure when many parts or reasons

of an argument being enumerated and touched; all are destroyed, save that only, upon

which the speaker intends to stand and rest upon.” We see this strategy employed in

the speeches, with Ito, Franken, and Bonner all delivering these episodes where a

problem is identified, a solution posed, and another problem uncovered. Visually this

is starkly illustrated in the slides, as exampled in Figure 6.6., which looks at Bonner’s
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slides.

PLAN A PLAN B

PLAN WTF?! THAT SUCKED!

Figure 6.6: Structuring slides from Bonner’s 2012 29c3 presentation.

Though these slides function to illustrate the work of expeditio, they also illustrate a

kind of visual ploche (“Plan A,” “Plan B,” and “Plan WTF?!”) as well as a gradatio, a

progression of parallel words or phrases resulting in a climax, here the climax being

the frustration experienced as the rhetor moves through the expeditio (“A” to “B” to

“WTF?!”).
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While there are many more figures at work, these figures illustrate the kind of

structuring work that we might find by exploring stylistic elements. We know from

Fahnestock’s important Rhetorical Figures in Science (1999) that figures such as gradatio

and ploche work as epitomes in scientific reasoning. But attributing at uptake of figures

here to a transfer from the sciences seems rather disingenuous. These figures far

pre-dated what we might call modern science, as do all figures, and so we would

reasonably expect to be found in a conference presentation or any other oral delivery

context. Perhaps what they do tell us is rather the logics of the group, the particular

project, and perhaps even something about the genre of the conference presentation, in

that episodic structures may employ structuring figures such as anthypophora. It is less

clear what they tell us much about the content or structure of the genre, but it is likely

a very useful approach to figurative analysis in relation to genres is similar to the work

Fahnestock and Harris have done looking for clusters of figures.

6.4 Refined model of CP moves

Taking these three talks, each given by a different speaker, but on the same narrative, I

refined the model developed in Table 6.6 for analysis of proposed parascientific genres.

While these constitute a very limited set, this model has been adapted from traditional

scientific contexts to represent a somewhat more diverse set of possible moves and act

as a basis for further analysis. In addition to the limitations of sample size, some of the

introductory information that Dubois (1980a) considers is not immediately available in

this study. For example, she notes that the introduction “is preceded by a prefatory

period during which the speaker may talk with the chairman and the assistant

chairman while the lavaliere microphone is placed around his neck and the power
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pointer adjusted. All take care to keep this conversation out of the auditory reach of

the audience” (Dubois, 1980a, p. 152). In any case, Table 6.7 offers the refined model.
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Table 6.13: Scientific and parascientific conference presentation move model

Speaker Verbal Moves Bi-directional and Multi-modal Moves
Linguistic set up Extra-linguistic set up

I. Introduction
A. Setting up the framework

Interpersonal framework 1a Listener orientation Presentation Technology 1a Non/Functional tech marks beginning
and/or 1b Acknowledgements and/or 1b Visual materials cued

Discourse framework 2a Announce Topic Physical orientation 2a Faces audience
and/or 2b Outline Structure/Indicate Scope and/or 2b Gesture/delivery

B. Contextualising the topic Audience response 3 Applause
1a Conference context

and/or 1b General research context
and/or 1b Character and scene context

C. Stating the research rationale
Motivation 1a Problems/gaps/counter-claims

and/or 1b Relevance/centrality/need
and/or 1c Continuation of previous work

Response 2a Question-raising/hypotheses
and/or 2b Preview results or solutions

3 Outline research goal

II. Body Interactive Acts
A. Situation/Event Episode N Audience Interaction Laughter

and/or Territory and/or Discursive exchange
and/or Means and methods and/or Applause
and/or Problem identified Speaker paralanguage Laughter

B. Commentary Competence claim
and/or Achievements
and/or Importance claim
and/or Benefits

III. Termination II. Extra-linguistic termination
A. Content orientation

Research focus 1a Summarizing work Temporal constraints 1a Speaker limits
and/or 1b Future work and/or 1b Chairperson limits

Benefits and Achievements 2a Summarizing/restating current benefits
and/or 2b Summarizing/restating future benefits

B. Listener orientation 3a Thanks to signal termination
and/or 3b Silence or other
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In this refined model there are not dramatic changes in the linguistic set up. Rather

than adding to this section, I rearranged the moves in the body, but this does not

indicate that the moves must follow in order. Instead, what I hope the rearrangement

indicates is that there may be multiple episodes (Episode N) that include efforts to

establish the territory, the means and methods, and identify problems, claim

competence, etc. What has been added are features in the Extra-linguistic set up. These

features were noted during the analysis, but not featured in the analysis. In future

studies, a larger sample of texts may help to determine if these features are indeed

important considerations in conference presentations. Some of these features are noted

in the previous literature discussed above, but after analyzing the Artifacts 1-3 above, I

believe that the interactive elements present in conference presentations require further

analysis. These elements include laughter, exchanges between the speaker and

audience, and applause.

6.5 Peroratio

Returning to the questions posed in the introduction, this chapter explores how

changes to genres of science communication. While conference presentations have been

a central genre to scientific research since the birth of modern science and scientific

societies, there does appear to be some change in the presentations offered in this case

study. In this chapter, what we might characterize as a parascientific conference

presentations were investigated using move analysis. What the analysis demonstrates

is that there appears to be overlap between the kinds of rhetorical strategies employed

in traditional scientific conference presentations and in the proposed parascientific

conference presentations. Of course, it is somewhat difficult to generalize all scientific
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or academic conference presentations, because the underlying principles appear to

recur across contexts. However, as several models since the 1980s have shown, a set of

identifiable moves helps us to understand this understudied genre of the conference

presentation a little better. There are departures, of course, such as the flexibility of the

body’s structure. Removing the order does not negate the effectiveness of the moves, as

a narrative structure such as we see might function in rhetorically diverse ways, and

indeed the IMRaD structure is just one kind of narrative. We also learned that the

linguistic activities, extralinguistic activities, and constraints work together to produce

a similar form, but a form seemingly more flexible than written scientific/academic

genres. This makes determining where parascientific conference presentations might

depart from their traditional counterparts. As well, the presentations do not focus on

reporting of results, as we might expect in a more traditional scientific setting. That is

to say that these presentations appear to be responding to a somewhat different

exigence, which is not only to share the finding of one’s work or even new methods,

but the strategies used to develop innovative approaches to a variety of unexpected

problems, including limitated material resources. As previously suggested, there may

be other antecedent genres that could provide further insight into the these kinds of

presentations. For example, hacker conference presentations or business or

entrepreneurial presentations. Looking at these talks through the lens of scientific

genres provides insights into how this work is being done, but is only one of many lens

that might help unfold the possibilities afforded by these conference presentations

delivered by individuals or groups existing outside of traditional scientific spheres.

In any case, after examining these artifacts it becomes clear that the presentations

provide a relatively clear introduction to a significant amount of complex information.

Further, the methods discussed provide some insight into the work Safecast is
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undertaking, which is often obscured by the mostly stabilized genres of

academic/scientific research. Rather than methods being presented as a clear, but

often singular narrative, Safecast includes the problems they faced in much of their

work. These problems serve as an important feature of the unfolding narrative of

(para?)scientific research. Because the parascientist, or the citizen scientist, is not part

of the sanctioned research community, their qualifications, methods, and process will

come under substantial scrutiny. Offering a detailed account of the problems,

solutions, and struggles of such non-sanctioned research is a sophisticated move on the

part of Safecast. Indeed, these efforts remind us of the importance of methods in early

debates among amateur scientists, discussed at length in Chapter 2. Bonner (2012a)

summarizes what he sees as the importance of undertaking the unconventional work

examined in this chapter saying, in a transcript paraphrasing his talk at Stanford, “A

handful of motivated people with the desire to do something and willingness to learn

along the way beat huge industries, vast networks and mountains of cash” (Bonner,

2012a). As well, I would add, this work provided working/professional scientists with

benefits, such as using the devices Safecast designed as well as their data. Indeed,

Safecast appears to be working alongside traditional/professional science, contributing

to scientific research and research communities inside academia and governments.
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Chapter 7

Rhetorical Structure of Databases

All we want are the facts, ma’am.
— Sergeant Joe Friday, Dragnet.

Thinking explicitly about arguing has traditionally been a skill of
humanities professors, lawyers, and the occasional elder scientist. If data is
going to be our new guiding light, then as data scientists, mangers of data
scientists, or people who want to better use data in pursuit of excellence in
any field, we need to get more comfortable with the tools of arguments.

— Max Shron, O’Reilly Strata, April 2013.

[W]hile such raw data is great and bias free, the lack of context may be risky.
The website shows the readings on a (what to me seems as arbitrarily
chosen) color-coded scale. If one doesn’t read on effects of radiation and
only uses the information from this project to form their opinion, they
might think that some areas have very dangerously high levels of radiation,
simply because they are marked red.

— alesloan, commenter on BoingBoing.net, June 2013.
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“Raw data,” has a certain appeal that is reminiscent of having “just the facts.” We

know that the ways that data, or facts, are represented can persuade us of one thing or

another. The style matters, but in the data and facts we can certainly find truth. But of

course the situation is more complex than this and the way that data are collected and

represented are products of human crafting—and communication and media scholars

are talking about these issues (see for example, Gitelman, 2013). Similarly, Laura

Kurgan, Associate Professor of Architecture at Columbia University, presented a talk at

the 2013 Doomsday Clock Symposium, and said that in her opinion, there is “no such

thing as raw data; it’s always translated so it can be represented” (Kurgan, 2013). Thus,

data are always represented and mean through these representations, and are never raw

when we speak of the meaning of data. Rhetoricians and technical communicators are

often engaged in the representation of data. Graves and Graves (2012) show us how

technical communicators are making rhetorical decisions, reminding students that

“each type of chart or graph is better suited for representing a particular type of data”

and that students should “select the display that will most clearly illustrate” the

relationship among their data (Graves & Graves, 2012, p. 138). Those representations

may be crafted in visual graphics or charts, but structure of our data representations

permeate more deeply, into the very organization of data itself. Rhetorical studies of

science offer insight into how data collection comes to shape research, and research in

technical communication considers how this data will be represented, but there is a

missing piece. Between data collection and data representation lies data management.

By data management I mean all of the work that goes into organizing, categorizing,

modelling, and storing of data and the creation of databases.

In an effort to understand what a parascientific organization might look it is helpful

to understand central texts put to work by them. The core text, using the term text
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rather broadly, I suggest is the database. Securing funding, presenting about the

project, and even blogging are all activities that support and are supported by the

Safecast database. Understanding how that text, the database, fits into the larger

mission of Safecast and how it has been developed is important to understanding how

parascientific genres may function. These questions, I believe, can be addressed with a

rhetorical approach. How do our rhetorical practices shape our understanding of and

rhetorical action (organization of data) with databases? To answer this question, I first

argue that rhetorical studies of science and science studies offer a substantial body of

literature detailing how the collection, characterization, and conceptual work done to

organize data are all rhetorical, or socially-negotiated, activities. Further, even after all

this work is done, additional rhetorical work is required by the audience wherein they

derive meaning through a negotiation with the text, context, and their subjective

situation. As Geisler et al. (2001) reminds us, “Research in linguistics, cognitive

psychology, reading, and rhetoric has shown that little meaning is literally on a page

and that much meaning must be contributed by the reader through the process of

common inference and an understanding of convention at many levels,” and I will

suggest that in this case the negotiation of meaning occurs in the construction and use

of databases (Geisler et al., 2001, p. 272). Also looking to emerging rhetoric of

technology studies, I examine how computational technologies are understood as

rhetorically-driven (communication) technologies. I argue that databases are indeed

rhetorically constructed and, further, that the structure of these databases can be

characterized in terms of genre (Miller, 1984). These genres are, in my account,

rhetorical genres and mark rhetorical thinking, affordances and constraints, and acts.

Organization of information in computational systems with attention to genre has

already been established in other disciplines concerned with information management,
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such as library and information sciences (Dillon & Gushrowski, 2000). As well,

rhetorical genre theorists have identified this site as an important point for further

theorizing since “[w]ithout the orientation genre provides, people would not know

where to look for information or what that information might mean” (Geisler et al.,

2001, p. 278). I will examine the context, the structure, and the rhetorical situation to

which such databases respond to make my case. To summarize, I will argue that

understanding the rhetorical acts that database architects and subject-matter experts

engage in to make decisions about data organization and structures is a highly

rhetorical activity. Safecast’s database will provide a particular site for analysis and be

compared with a textbook/model account of database design.

Before considering the rhetorical dimensions of data and database structures and

databases it is worth some consideration of what is meant by “database.” Using the

term in a computational sense, a database describes data that have been aggregated

and structured into a computational system, typically in such a way that the data can

be retrieved for a variety of computational purposes. It should be noted that a database

is not the same as database management system (the software application such as

MySQL or Firebird designed to facilitate the construction, administration, and

interaction with a database). Within the database itself, the ways in which the data are

structured vary depending on the kinds of models, and Hayles (2007) notes the most

common of these is the relational, “which has almost entirely replaced the older

hierarchical, tree, and network models and continues to hold sway over the newer

object-oriented models” (Hayles, 2007, p. 1603). She goes on to describe the nature of

relational databases, telling us that,

data are parsed into tables consisting of rows and columns, where the
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column heading, or attribute, indicates some aspect of the table’s topic.

Ideally, each table contains data pertaining to only one “theme” or central

data concept. (Hayles, 2007, p. 1604)

We will see that Safecast’s database follows these general principles with the

information being organized to allow for the central data concepts to be clearly

identified. What is particularly important about organization is that it constrains the

ways in which data can later be accessed. Accordingly, considering those constraints,

as well as the affordances offered by the database structure, is a critical moment in the

development of a database. The kinds of questions, we will see, are familiar to

rhetoricans in that they consider elements such as audience and situation.

7.1 Rhetorical construction of data

Beck (1992) provides a useful place to begin a discussion. Considering how risks are

constructed tells us how data, even in its most “raw” form, is constructed through

social and rhetorical negotiation. Beck suggests, if we recall from Chapter 2, that the

move into modernity is marked by an accompaniment of social production and

distribution of risk in addition to wealth. Inversely related, the scarcity of wealth is

associated with the abundance of risk in techno-scientific societies. What is more, the

distribution of wealth and risks are inversely related—risks are often distributed

inequitably and found in abundance in oppressed populations and regions. Perhaps

what is most illuminating for the purposes of this study, Beck tells us that the very

nature of risks have categorically changed in modernity. While there were certainly

risks in pre-modern times, modernity brought about a move from personal risks (for

example, Columbus’ travels) to global risks (think now of nuclear fission and storage of
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nuclear waste) and also a move from detectable to undetectable risks. In these ways,

Beck tells us, we can see,

The concept of risk is directly bound to the concept of reflexive

modernization. Risk may be defined as a systematic way of dealing with

hazards and insecurities induced and introduced by modernization itself.

Risks, as opposed to older dangers, are consequences which relate to the

threatening force of modernization and to its globalization of doubt. (Beck,

1992, p. 21)

Put another way, we can think of the “systematic way of dealing with hazards and

insecurities” as a rhetorical act, or collection of rhetorical acts, in response to an

exigence generated by modernization and the increasingly complex technoscientific

spheres we inhabit. Understanding the complexities of modernization in terms of risk

means rhetorically constructing risk. Beck writes that by risk he means “above all

radioactivity,” which has a distinctly modern characteristic of evading “human

perceptive abilities,” and further that such risks “are based on causal interpretations,

and thus initially only exist in terms of the (scientific or anti-scientific) knowledge

about them” (Beck, 1992, p. 22–23). The interpretive moment is one that provides an

opportunity to characterize, categorize, and calculate risk. These rhetorical activities,

however, occur primarily in response to some exigence that generates a crisis moment,

primarily because of the late modern constraint of “unknown and unintended

consequences,” a constraint that has become a “dominant force in history and society”

(Beck, 1992, p. 22). Further, as the discussion of environmental justice in chapter three

should remind us, there are other constraints, such as the ethos of the orator

identifying and naming risks, whether or not the kind of response is a sanctioned
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response to a risk, and audiences for discussion of risk and response.

In the case of Safecast, and indeed Beck’s own account of nuclear risk, we can see

that the data in question are constructed by our understanding of risk. As well,

significant boundary work is done to establish parameters under which risk can be

characterized, categorized, or calculated. These boundaries tell us what kind of

contamination might be measured (only gamma? or also alpha and beta), what might

be considered “safe,” and even the methods that can be used for “decontamination.”

The primarily rhetorical mode I would identify in these cases is one that engages

narratives of experts and non-experts following Fisher (2003), and their understanding

of complex technoscientific topics, as a means by which to control these rhetorical

activities of characterization, categorizations, and indeed calculation. In the first case,

we can look to questions of what “meltdown” means in terms of nuclear disasters. The

informality and imprecision of “meltdown” is somewhat alarming in technoscientific

discourse, and can be even more alarming as it moves into more popular discourses.

Categorizing the severity of the disaster is also a contested site. The International

Atomic Energy Agency certainly has some rhetorical power in this situation, with the

capacity to locate the disaster on its event scale, finally placing the Fukushima event at

the highest level: Level 7.1 Consequences of this activity are significant in that it helps

to determine exclusion zones, for example, and also establishes a point of comparison

with other disasters. The comparison with Chernobyl, another Level 7 disaster, has

drawn criticism, however, because the disasters differ so significantly in their nature.

How might a public categorize a kind of disaster so uncommon, perhaps, that many

have no point of comparison for it in their living history, and how might those
1More information about the International Nuclear and Radiological Event Scale can be found on the
IAEA website: http://www-ns.iaea.org/tech-areas/emergency/ines.asp
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categorizations differ? Perhaps categorization among other nuclear disasters is

unhelpful in many individuals’ lives, and maybe categorization with industrial

disasters or even natural disasters could provide more useful understanding, or local

disasters as a means of understanding the severity of the damage, the ways in which

lives are impacted, etc. Calculating the risks is, perhaps, one of the most contested sites

as this activity has economic consequences and those demand certain accountability.

One way to get around some of these contested sites and rhetorical boundary work

that otherwise constrains non-expert or amateur engagement is to engage in some

sanctioned spheres within the boundaries of the discursive space.

Safecast engages these questions in rhetorically sophisticated ways. One of the

overarching ways that scientists work to avoid biases is by evidence-based research: or,

by collecting, analysing, and studying data. Framing the work of Safecast as

data-gathering, not an attempt to characterize or calculate risks, is a powerful rhetorical

position. Nuclear energy discourse and debate is a highly charged rhetorical sphere

and Safecast makes an important rhetorical move to indicate they are not engaged in

debates about whether nuclear energy is safe or not, for example, but rather that they

are interested in collecting data and information,

Safecast is apolitical, and takes no stance for or against nuclear power.

Safecast is pro-data and committed to giving people accurate information

with which they can draw their own conclusions. Safecast is funded by

several grants and charitable foundations, however financial contributors

and donors have no input on Safecast method or mission. (“F.A.Q.”

Safecast, n.d.-b)
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But, as we will see, data is also political and where something is political—or scientific,

or artistic, for that matter—it is also rhetorical. Indeed, a nuclear disaster powerfully

underscores the blurring among the political, scientific, and rhetorical dimensions of

something seemingly so matter-of-fact as data.

Data here refers to the information obtained and organized in the process of

scientific work. Much of the early work in rhetorical studies of science established the

groundwork for making such claims that scientific work is rhetorical, that the

interpretations, and indeed generation and arrangement of data, are a product of

rhetorical work. But here we must also consider the computational structures that

surround data. It is equally important to consider these computational features as it is

important to consider the arrangement of data in Darwin’s notebooks. Indeed, we

might even make a case for the increasingly rhetorical nature of data as it is now

situated in shared repositories and not only an individual’s notebook. Of course,

Darwin’s training shaped his data collection and organization, and as many

rhetoricians have established, his work was highly rhetorical, but perhaps we could

think about the complexities collaborative data collection introduces into questions of

rhetorical training and the possible audiences for the data (see Gross, 2006). Drawing

from the emerging fields of software studies and critical code studies, Brock (2012)

suggests that rhetoricians must attend to the “rhetorical value and agency of the

procedural structures” found in computational processing. What Brock’s account

reveals is that the subassemblies and larger assembly of computational systems

embody not only mechanical parts and logical and procedural routines, but rhetorical

routines that reveal human rationality and reasoning. Put another way, if we think

about generating random numbers with computational processes we must understand

that the processes are governed by certain deterministic logics and, therefore, not all
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random numbers are equally random; or, as American computer scientist Donald

Knuth puts it, “random numbers should not be generated with a method chosen at random.

Some theory should be used” (emphasis original Knuth, 1997, p. 6). Computers do

what we tell them to do and, if we take a rhetorical orientation, we are entities

governed by a logic characterized and theorized in the rhetorical tradition.

The argument I am putting forward here is rather straightforward and has been

established in other areas of rhetorical criticism. First, scientists’ and other researchers’

data collection methods and procedures are rhetorically governed, and further, that

governance engages in epistemic activities determining what is considered

knowledge-making data and what gets left on the cutting room floor. As well, the

organization of those data into computational systems, notably databases, is another

rhetorical activity and we learn from critical code studies, software studies, and

rhetorical forays2 into these realms, the computational is rhetorical. Of course there

might be some rebuttal suggesting that indeed the methods, procedures, and even

computational decisions are made because of disciplinary convention, certain

computational constraints, and so on. Indeed these are all true, but that makes the

initiatives engaged to collect, categorize, and calculate the data and its

knowledge-making capacities no less rhetorical. At the same time, all of these

conventions and constraints merit a little more exploration.

When we talk about the kinds of rhetoric that data and databases are shaped by we

might look to disciplinary and computational constraints as kinds of quality assurance.

Or, alternatively, we might look to these constraints as interesting sites of rhetorical

selection and deflection. We want certain kinds of data and not other kinds; we
2Brock (2012) is a particularly useful introduction to these different disciplines and where rhetorical
scholars are beginning to intersect with them.
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organize our data in certain ways to ensure these kinds of consistent outcomes and to

attempt to avoid these other less desirable outcomes; we know that individuals in our

discipline understand these particular architectural structures and logics and not these

other ones used in another discipline; we measure in counts per a minute (cpm) and

not another unit of measurement; we measure at 1.5 metres above ground and not

another height; etc.

7.2 Database as rhetorical genre

Examining the online response to the Fukushima disaster, Miller and I suggested that

there were two notable exigences generated following the disaster: the need for

information and then the need for data. Information seeking and information sharing

occurred in a number of online spheres, including microblogging sites, science blog

networks, Wikpedia, and more. In addition to these established spheres, Safecast

expanded the rhetorical possibilities by constructing their own sites for rhetorical

action, namely their web presence, but also their database itself and the ways in which

the data was shared across various modalities and rhetorical contexts. Miller and I

thus suggested that the data, and more specifically, the rhetorical construction of data

within and by the Safecast database merits consideration in terms of genre (Kelly &

Miller, in press, p. 358).3

As suggested above, there is rhetorical work done to envision and then implement a

database. While certain decisions about what data to collect begin to shape the

database, there is more rhetorical work that goes on beyond that point, and that work
3This section takes Kelly and Miller (in press) as a starting point and expands on the argument we made
in that chapter.
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concerns the best (often meaning most useful and accurate) way to represent the data.

To represent the data, it must be stored in some way that makes it easily retrievable. Put

another way, I am arguing that the constraints that shape a database are technological

and rhetorical. Technological constraints and affordances can be understood as the

limitations of current computational tools and approaches. Here the rhetorical

constraints and affordances can be understood as the consensus among a community

of users and of anticipations of the functions the data will be serving. Understanding

how these constraints and affordances shape the conceptualization, construction, and

use of a data, we can reason through some of the different formal features, situations

for use, and functions that might be found in particular cases. Of course, part of the

design process considers these elements and thus aims to abstract the particular to

understand how previously established approaches may be useful to shaping the

outcome for this particular case. This relationship between the particular and the

abstract in relation to recurrent situations is reminiscent of the notion of genre. Perhaps,

then, we could say that different kinds of databases can be understood as genres.

Manovich (2000) has done just that in his “Database as Genre of New Media.” In

his account, databases are a genre of new media in that they supplant the previously

dominant genre of narrative. These two genres, in his terms, are both “competing for

the same territory of human culture” and, he suggests the division falls thus:

As a cultural form, database represents the world as a list of items and it

refuses to order this list. In contrast, a narrative creates a cause-and-effect

trajectory of seemingly unordered items (events). Therefore, database and

narrative are natural enemies. (Manovich, 2000, p. 181)

His argument follows that in a computer culture, in new media, the database occupies
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and shapes the ontological plane of new media environments. The database, in this

account, can give rise to various forms, including narrative, but does not necessitate

their use. Folsom (2007) continues this general line of inquiry, and Manovich’s

argument, saying that,

database, as Manovich has argued, is the enemy of narrative, threatening it

at every sentence, always shimmering, accessible, there. It threatens to

displace narrative, to infect and deconstruct narrative endlessly, to make it

retreat behind the database or dissolve back into it, to become finally its

own sprawling genre, presenting a subject as it has never before been

possible to present it. And, as it emerges into its own genre, database

begins to reveal that it has been with us all along, in the guises of those

literary works we have always had trouble assigning to a

genre—Moby-Dick, “Song of Myself,” the Bible. (Folsom, 2007, p. 1577)

From these accounts4, it should be somewhat apparent that Manovich and Folsom’s

notions of genre aligns with a more traditionalist-formalist approach to genre. As

discussed in Chapter 2, early conceptualizations of genre were formalist in their

approach, concerned with the classification of text types in a closed set, and later in

mid-to-late 20th century we saw a pragmatic turn with the work of Bakhtin (2004

[1986]), and especially in the rhetorical tradition (Miller, 1984).

Could we, then, suggest that there are rhetorical genres of databases? To answer

this question it may be useful to first consider the kind of work that is done to create a

database. Since there is significant variation across contexts, we will simply look to a
4Though this debate is somewhat apart from the argument I wish to advance in terms of there, the
October 2007 (122.5) issue of Publications of the Modern Language Association of America is “Special Topic:
Remapping Genre,” and is certainly advancing important claims in this somewhat different tradition of
genre studies.
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textbook account of the strategies one might (or ought to) employ, with awareness that

some of these strategies are usually employed in different contexts. Of course, those of

us who have taught writing of any sort have a similar experience as we try to provide

more novice writers with strategies to develop their approach and work. At any rate,

this account provides a very basic introduction to the kind of conceptual work

database creators engage, and thus helps those of us less familiar with these activities

see how they are or are not analogous to other kinds of composing.

Databases require a design process and this design process includes thinking

through the problem space, the kinds of data that will be collected and stored, how the

data will be used, who will use the data, what kind of tools and technologies provide

the best solution, and what kinds of interface design, data sharing policies, etc. will be

best for the particular case. For example, we might look at Churcher (2012) for a

summary of how to begin thinking through the design of a database,

1. Express the problem in terms of what a user might want to achieve. For a

database problem, this will typically be in terms of the data to be stored

and the information that needs to be retrieved. Sketch some initial use cases

and a data model.

2. Think about other possible uses of the information and how the data

might be usefully ordered or grouped. Undertake an iterative analysis process

of reconsidering the data model and the use cases, until you are satisfied

that you have a complete and precise understanding of the problem. [...]

3. Choose the type of product to manage the data and create an appropriate

design. For a relational database, this will involve designing tables, keys,

and foreign keys. Different structures will be required if the project is to be
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implemented in some other type of product such as a programming

language or a spreadsheet. [...]

4. Build the application. For a relational database, this will include setting

up the tables and developing forms and reports to satisfy the use cases. [...]

(Churcher, 2012, p. 23)

In this summary we can see several rhetorical activities suggested. First, the expression

of a program in terms of the user (or, as we might say, audience) and their needs is a

profoundly rhetorical basis on which to begin. Indeed, a rhetorically sound discourse

or database requires that the audience be central to the crafting of the discourse or

database. Put another way, considering how the audience or user will respond is

central to how Bitzer (1968) conceptualizes an audience in a rhetorical situation. The

audience, or user in the case of a database, must be able to respond, or perhaps we

might say use, a database. As we consider this audience we consider the arrangement

of the discourse, how it might be “usefully ordered or grouped,” for our particular

audience, or users (Churcher, 2012, p. 23). Design, or perhaps we might say style, is

then a concern. As suggested in previous chapters, we ought to be mindful that style

can constitute an apparatus and not merely superficial dressing. Style is expressed

through the structures of the database and, as in writing and other expressive modes

of composing, there are more and less effective choices for a particular purpose. Then,

we might choose the particular medium best suited to the modality we communicate

through, the medium for the database. Finally, some decisions about the best way to

deliver information to users must be considered. As with a piece of writing, the

decisions we make through the design process are pedagogically broken down, but

conceptually tied up together. Masterful composition in both domains is a matter of
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knowing the available means and how to put them together to successfully minister to

a particular rhetorical situation.

These are, of course, ideal approaches and not all rhetors give equal attention to the

needs of audience nor are all rhetors equally masterful in their execution. Database

design and development may see similar problems, particularly in communities less

familiar with the available means. Further, some experts are expected to attend to the

available means in numerous different capacities, as Churcher (2012) reminds us

saying, “Scientific and social researchers may spend considerable money and many

years designing experiments, hiring assistants, and collecting and analyzing data,” and

with all of this attention to various aspects of the research we might be unsurprised to

hear that ”often very little thought goes into storing it in an appropriately designed

database” (Churcher, 2012, p. xxiii). Yet, there is some indication that even

communities that may not attend as carefully to these available means have some

conventions and particular constraints that could be used to characterize a genre of

databases, which we might call research databases, or scientific databases.

Pfaltz (2007) in “What Constitutes a Scientific Database?” makes a claim that the

disciplinary concerns of scientific researchers requires database design concerned

specifically with the kinds of data they collect and store and the kinds of questions

they’re trying to answer with that data. The relational model of databases, for example,

seems to have been developed in such a way that it is “better suited for accounting and

certain kinds of statistical databases, than for the more general notion of scientific

enquiry,” according to Pfaltz (2007). What is more, Pfaltz (2007) argues that it is the

effort to construct scientific knowledge, maintaining that the “actual hallmark of a

scientific database is the ease with which the underlying hypotheses, scientific

assertions, rules or implications (call them what you may) can be obtained from the
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observed data” (Pfaltz, 2007, p. 9). He goes on to suggest that efforts to consider

spatial, temporal, and evolutionary data are an important direction database design

has taken; take, for example, the following contrastive features of business and

scientific databases Pfaltz (2007) considers:

Corporate accounting and administrative phenomena occur in at most a

one dimensional (temporal) world. A flat tabular structure with a single

join operator to relate items in different tables is completely adequate. But

scientific phenomena occurs in a 3-dimensional universe, and mechanisms

to describe and manipulate spatial relationships have been recognized as

essential.

[...]

Time is easy to represent in any database through the use of time stamps.

The problem here seems only to find operators that facilitate search and/or

use of this information.

[...]

Less frequently mentioned is the need for scientific system to be

evolutionary. The required attributes, or columns, of a relational accounting

database have been known for years and have been standardized with

respect to GAAP accounting principles. Many other business database

applications, such as inventory control, are similarly well developed. One

changes the data, but not the schema. But in science, one often does not

know in advance just what properties, or attributes, will be important.

Frequently, in the course of scientific enquiry one realizes that other aspects

of the phenomena must be observed and recorded. (Pfaltz, 2007, p. 1–2)
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One could argue that object-oriented (OO) databases address these issues. Indeed, and

Pfaltz (2007) acknowledges as much, noting he has “repeated the many arguments that

have already been presented in order to illustrate the common belief that it is the

inclusion of temporal and spatial data, together with schema evolution that is critical to

the concept of a scientific database” (Pfaltz, 2007, p. 2). He goes on to discuss some of

the problems with using an OO database, namely complexity versus the relative

simplicity of a relational model, but what is especially important here is not the

technical discussion, but the case for discipline-specific concerns being reflected in this

technological sphere. The constraints of the technology are not constraints born of

technology alone, but also the particular sphere in which it is developed (business,

accounting, etc.). Further, importing technology from one sphere to another can

introduce significant constraints. The question is not simply a matter of technological

tools, but conceptual models, and posing such questions requires disciplinary

knowledge. If we have established, and I believe the numerous studies in rhetoric of

science and writing in the disciplines have, that disciplinary communities have

different rhetorical needs, expectations, and responses and that these rhetorical

activities permeate through to the design and delivery of research, then it seems to

follow that database design and development inhabits the same worlds as research

design (formulating hypotheses, constructing lab experiments, justifying methods),

grant writing, research writing, and so on.

We might say, then, that scientific databases are rhetorical objects as they are

products of negotiation between agents and their communities as well as the

antecedent forms and ideologies that govern those communities. Scientific databases,

and all other databases, are responses to particular exigences, as we argue in Kelly and

Miller (in press); further, these databases become objects with multiple responses for
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proleptic exigences. That is, future situations (exigencies) with particular constraints

and needs are presaged and the database designed around those needs.

7.3 Analysis of Safecast’s data and database

Safecast’s efforts to collect radiation measurements are certainly consistent with a

scientific interest. In Japan a sensor network managed by the Ministry of Education,

Culture, Sports, Science and Technology (MEXT) provided data to the Japanese

government, which in turn provided data to the International Atomic Energy Agency

(IAEA). Following the disaster, but not during the initial crisis, the IAEA established

the Fukushima Monitoring Database (FMD) through their Incident and Emergency

Centre (IEC). The FMD provides information to both IAEA Member States and to the

public and includes data from MEXT as well as from Member States. The IAEA FMD

acknowledges a number of contributing sources,

who also reported radiological monitoring information to the IEC following

the Fukushima Daiichi accident: Algeria, Austria, Belgium, Bulgaria,

Canada, China, Czech Republic, Denmark, Finland, France, Georgia,

Germany, Greece, Iceland, India, Islamic Republic of Iran, Ireland, Italy,

Republic of Korea, Republic of Latvia, Lithuania, Luxembourg, Malaysia,

Mexico, Republic of Philippines, Poland, Portugal, Romania, Russian

Federation, Singapore, Slovak Republic, Spain, Sri Lanka, Sweden,

Switzerland, Ukraine, United States of America and the European

Commission. (International Atomic Energy Agency, 2014)
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As well, the Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty

Organization (CTBTO) monitoring system network contributed to this effort by the

IAEA for the FMD. Given the significant global efforts to address the disaster at

Fukushima, including data collection and analysis, the work of Safecast should not be

understated. Not only did the group collect data like these other sources, but the group

has collected a more significant dataset in terms of sheer quantity than these groups

were able to collect.

Data and database construction

The quality of the data Safecast collects is considered carefully, as demonstrated by

their consideration of methods for data collection; for example, in the F.A.Q. they pose

the question “Are readings effected [sic] by Driving?” and answer that they are not,

writing,

Under normal conditions radiation the speed of a moving car (with a geiger

counter attached) does not effect [sic] the readings taken when compared

against readings taken in the same area with a still sensor. Safecast has

verified this with our collaborations with Keio, Tokyo and Nihon

Universities.

One caveat: Safecast’s “bGeigie” system is mounted outside of the car so

that readings are not effected [sic] by the car itself. Some other groups have

taken mobile readings from within a car which provides shielding and

blocks out much of the radiation so it’s important to verify how all readings

were taken. (“F.A.Q.” Safecast, n.d.-b)
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In carefully considering the source of the data, indeed seeing the power of good data

and that not all data are equal, Safecast’s efforts to compile a large dataset are

constrained by the norms and values of scientific communities. Working with

universities and experts in those institutions, Safecast is not disconnected from the

conventions of traditional science; instead, the group is indeed working alongside

science. Further, while other professional scientific sources are building datasets,

Safecast identifies two important niches to occupy. First, they see other data collections

efforts as too broad, not taking into account the granularity of radiation contamination,

and second, that no single source is as useful as multiple sources. The latter contention

is not merely distrust of a particular government source, but rather a scientific norm

that suggests a single source is not authoritative because it claims to be credible, but

because the data and analysis of that data bear out the source’s credibility.

Further, Safecast has standards that they apply across all of their incoming data,

and “won’t allow data that doesn’t match up to these standards into the Safecast

database” (Bonner, 2014c). Their standards ensure that the data in the dataset is

consistent with the design and purpose of their database, and they require that,

• Every data point must have time stamp and GPS coordinates. City

averages are unacceptable.

• Device and user must have unique ID to provide ability to identify and

track errors (user can remain anonymous but still needs ID)

• The device used must have publicly available specs, including sensor

size and manufacturer.

** We prefer and recommend the 2” pancake produced by LND.

• If data is submitted to Safecast, data must be formatted correctly with
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all applicable metadata.

• Measurements should be taken at approx 1m, with care to avoid

interference etc.

• Measurements should be in CPM, and note what kind of shielding (if

any) was used. (Bonner, 2014c)

These efforts ensure that the database contains a consistent set of data. But this list of

standards also reveals the ways in which the database is constructed. The kinds of

information that must be contained within the submissions tells us about the

information that was determined to be important and how (e.g., “Measurements

should be in CPM”).

Looking a little closer at the process of data collection and interacting with the

database. To better understand how genre and style might looking at the specific

structure of Safecast’s data is useful. There are several examples of a bGeigie log

provided on Safecast’s GitHub page. The first, a sample from a bGeigie log, illustrates

interesting figurative features. Examine, for a moment, the following:

\$BNXRDD,300,2012-12-16T17:58:24Z,31,9,115,A,4618.9996,N,00658.4623,E,587.6,A,77.2,1*1A

\$BNXRDD,300,2012-12-16T17:58:31Z,30,1,116,A,4618.9612,N,00658.4831,E,443.7,A,1.28,1*1D

\$BNXRDD,300,2012-12-16T17:58:36Z,32,4,120,A,4618.9424,N,00658.4802,E,428.1,A,1.27,1*18

\$BNXRDD,300,2012-12-16T17:58:41Z,32,2,122,A,4618.9315,N,00658.4670,E,425.5,A,1.27,1*1B

\$BNXRDD,300,2012-12-16T17:58:46Z,34,3,125,A,4618.9289,N,00658.4482,E,426.0,A,1.34,1*13

(Scheibler, 2014)

What is shown here is an exampled of the “Radiation data sentence,” a “basic message

containing the geo-located radiation measurement,” but embedded within this excerpt

is much more. We can uncover the highly stylized structure of data by exploring

patterns of repetition. To better understand these patterns let us first explore the overt

meaning of these structures. The following list of structuring items is given,
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1. Header : BNXRDD

2. Device ID : Device serial number. 300

3. Date : Date formatted according to iso-8601 standard. Usually uses

GMT. 2012-12-16T17:58:31Z

4. Radiation 1 minute : number of pulses given by the Geiger tube in the

last minute. 30

5. Radiation 5 seconds : number of pulses given by the Geiger tube in the

last 5 seconds. 1

6. Radiation total count : total number of pulses recorded since startup.

116

7. Radiation count validity flag : ’A’ indicates the counter has been

running for more than one minute and the 1 minute count is not zero.

Otherwise, the flag is ’V’ (void). A

8. Latitude : As given by GPS. The format is ddmm.mmmm where dd is

in degrees and mm.mmmm is decimal minute. 4618.9612

9. Hemisphere : ’N’ (north), or ’S’ (south). N

10. Longitude : As given by GPS. The format is dddmm.mmmmwhere

ddd is in degrees and mm.mmmm is decimal minute. 00658.4831

11. East/West : ’W’ (west) or ’E’ (east) from Greenwich. E

12. Altitude : Above sea level as given by GPS in meters. 443.7

13. GPS validity : ’A’ ok, ’V’ invalid. A

14. HDOP : Horizontal Dilution of Precision (HDOP), relative accuracy of

horizontal position. 1.28
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15. Fix Quality : 0 = invalid, 1 = GPS Fix, 2 = DGPS Fix. 1

16. Checksum. *1D(Scheibler, 2014)

Here the exact details of what information is included to be submitted to the database

are outlined.5 What this account buys us is a new way to examine recurrence within

the database, and that is in terms of style. Let’s look again the sample log that was

provided above, but with recurrent or repetitious features indicated:

Figure 7.1: Sample bGeigie log from Safecast

First, we see that each line begins with the header, which functions as a kind of

epanaphora. This figure occurs at the beginning of successive clauses by repeating some

sequence of words (e.g., “Ance mair I hail thee, thou gloomy December! \Ance mair I hail

thee wi’ sorrow and care,” from Burns’ Thou Gloomy December); taking “word” to have a

very broad meaning here, we can see that the structure of the header, and indeed the

device serial number, functions in this way. However, this example illustrates the

difficulty applying figures marked by beginnings and endings of successive clauses

and transferring figures from the syntax of English to the syntax of a database requires

some translation. In the example from Safecast we are given a comma separated string,

which comes together as a “radiation data sentence” (Scheibler, 2014). This means that
5More explanation and examples can be found at the following address:
https://github.com/Safecast/SafecastBGeigie/blob/master/README.md
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we have at least two levels of structure at work to examine, the sentence-level and the

embedded clauses (each comma separated string) inside of the sentence. I’ve

attempted to illustrate this overlap in Figure 7.1, where the header, device serial idea,

and date show us how the units begin to fit together as a whole, but we can see within

each item there is a smaller unit where patterns might also occur in distinctly ordered

ways. What appears to be a given for the sentence structure is that there will be a

header and a checksum. In the latter case, there is a kind of epistrophe at work, which is

a figure that appears at the end of successive clauses or other units (e.g., “is this

nothing? \Why, then the world and all that’s in’t is nothing; \The covering sky is

nothing; Bohemia nothing; \My wife is nothing; nor nothing have these nothings, \If this

be nothing.” Leontes to Camillo in Shakespeare’s The Winter’s Tale, I.2.). Within these

framing figures of repetition we find many other figures at work.

Beginning with the date, which we are told is formatted according to the

International Organization for Standardization’s standard 8601, “Data elements and

interchange formats — Information interchange — Representation of dates and times,”

which is the international standard for representation of numeric dates and time. In

the last sentence of Figure 7.1 the date reads “2012-12-16T17:58:46Z,” telling us that the

data was collected on December 16th, 2012. Following this information is a time

designation, indicated by the letter “T” as a delimited between the date and time, then

the time itself is indicated with a 24-hour clock hour expression of the hour, minute,

and second. In the example provided the letter “Z” is also included, which indicates

that the time is in Coordinated Universal Time (UTC). With both the “T” and “Z”

designations we see a kind of homoioteleuton at work. Homoioteleuton is a figure marked

by similar endings among words in a clause or adjacent clauses (e.g., “Remorseless,

treacherous, lecherous, kindless villain!” Hamlet in Shakespeare’s Hamlet, II.2.).
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Similar features are at work in the fields for latitude, marked by the hemisphere (either

“N”orth or “S”outh), and the longitude, again marked by directionality (“E”ast or

“W”est).

What appears to be more repetition includes the radiation count validity flag (“A”)

and the GPS validity flag (also “A” in the example). These repetitions might be

characterized as a kind of symploce as they combine the features of epanaphora and

epistrope in that they begin and end in with the same characters (e.g., “Can the Host of

Heaven help me? can Angels help me? can these inefriour [sic] creatures help me?”

(J. Smith, 1665). However, in these cases we might indeed see a change in the pattern

and rather find “V” in place of “A” as to indicate the reading is “void” or “invalid.”

Though this variation may occur, it indicates a error whereas the repetition in the

example indicates that the data being collected is useful. In another way we can look at

these flags as a kind of parallelism, isocolon. The “figure of even,” isocolon is marked by

words or phrases that have an equal number of syllables (the most famous example

being Caesar’s “Veni, vidi, vici”). We might also call this repetition a homiologia, or a

vice wherein repetition seems tedious, but perhaps instead the nature of the database

and its purpose challenges our stylistic understanding of what is tedious. “[W]hen the

whole matter is all alyke,” Sherry tells us “and hath no varietie to auoyde tediousnes”

this is a vice (Sherry, 1550). Indeed, the repetition of this information might appear

tedious as we humans read through logs, but it is critical information for the

computational processing and scientific vetting of this data.

Figures indicate certain lines of argument, as Fahnestock has shown. However, it is

difficult to directly apply this understanding to databases. The use of repetition in the

database structures is a symbolic artifact of the underlying computational system. Style

tells us something about the genre, if we grant that there are genres of databases. The
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highly stylized nature we see here indicates many constraints. That is, the figurative

features identified here show us that there is little room for variation within the

“scientific” database, for instance, insofar as the data will take on a certain nature and

must be computationally structured in a specific way. The question then becomes to

what degree these stylistic features tell us something more about the pragmatics of the

underlying computational structure and to what degree they tell us something about

the rhetorical design that has been negotiated among a discourse community. As well,

these questions raise a larger issue: we often talk about digital media, and I mean that

in the metonymic sense it is so often used, as providing structures that allow us to

easily manipulate and reuse data, but there are constraints to these affordances.

Examining the genre and stylistic features, however, reminds us that there are indeed

significant constraints to how we engage in these activities. Perhaps, then, we might

more frequently ask how these technologies constrain the epistemological and

ontological possibilities we are able to imagine. Indeed, we might ask how the very

idea of hacking might help us engage these questions, rather than applying the term as

we so frequently do now as something synonymous to “innovation” or even a more

applicable but still inadequate sense of “do-it-yourself.”

Database use

Approaching the Safecast database from a genre perspective reveals some of the

difficulties we have in discussing genres in new media environments. Rather than

isolating one genre for analysis, we must dig through lays of genres and media to

contextualize and then analyze a deeply embedded genre. Of course, genres are

always situated and relational, but what I am characterizing as a genre here is not a

typical verbal artifact. Indeed, much genre analysis, as indicated by the fields that
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house genre studies (English, Linguistics, Language Studies, etc.) often focus on

written texts while a few others (namely Communication and Media Studies) might

focus on visual genres, oral genres, etc.

There are many texts that comprise the documentation for the database and its API.

An account of these texts will help characterize the database. Further, this helps to

situate this complex entity, a proposed genre, in a more clearly established set of

genres. The association genres may, then, help to triangulate the object of analysis. An

API is an Application Programming Interface, which allows users to access the raw

data stored in the database. Through the API a number of resources are available,

including the ability to get information on users, measurements, bGeigie imports, and

devices. For each resource there are several actions a user can take through the API,

and these include getting a list of users, measurements, bGeigie imports, or devices; or

adding a new user, measurement, bGeigie import, or device; or viewing user,

measurement, bGeigie import, or device information (Safecast, n.d.-a).

Users is a pretty straightforward concept. Measurements include a timestamp, the

unit of measurement, the value or reading, and a geopoint determined by the latitude

and longitude. bGeigie imports are those measurements taken using the bGeigie device

for drives (automobiles or bike rides). Devices is an important category, and includes a

list of all the devices used, because these is some variability among devices when

taking readings and being able to factor that into analysis and modeling is crucial

(Safecast, n.d.-a).

While these categories of data are not surprising, we could expect to have a

measurement and unit of measurement for radiation data, but there is not a standard

structure for this category. For example, Safecast’s particular case afforded the

possibility of having bGeigie imports listed, and the geodata with relation to the
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timestamp becomes important due to the method of collection, and granularity of

coverage the group is trying to achieve. Put another way, because Safecast wanted to

create a very granular map of contamination and they were driving around to collect

this data, the way all of this information that was collected is stored becomes very

important. What data to collect, how to store that data, and how each datum relates to

others are all important and considered in this example.

But the nature of the database means that the data’s use will vary. While some

might import the data to their own aggregated source, others might access the data

through the API with a narrower focus. Abe (2013), another science studies scholar

examining Safecast, provides such an example,

By using Perl, I examined how Safecast generated measurement data in the

town of Okuma, where the Fukushima Daiichi nuclear plant was located.

Data collection was conducted on November 24, 2012. Measurement data

collected in Okuma were retrieved by using the geo-location service

provided by the National Land Information Division of National and

Regional Policy Bureau of Japan. Overall, the geo-location service provided

2,125 data points within the latitude and longitude of Okuma, showing that

the whole area of the town is located from 37.37377 to 37.43163 degrees

north latitude and from 140.9389 to 141.0346 degrees east longitude. Based

on the information provided by the geo-location service, the number of

Safecast’s monthly radiation measurements was counted. (“Safecast” Abe,

2013, para 14)

This exercise allowed Abe to make an important point about Safecast’s data: a database

allows users to generate their own representations of risk. This is an important
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consideration for genre because the ways that risk can be represented, and how that

risk is subsequently interpreted, may take many forms. There are maps6 of radiation

data, which might be considered a genre of risk representation, and the data could be

used in models or simply posted on a stick in a specific location. What does it mean for

a genre to be in service of generating other genres?

Genres respond to recurrent rhetorical situations. In the example Safecast provides

we can find a recurrent rhetorical situation in the representation of risk. Since the risks

associated with radiation and radiation contamination are complicated and not always

well understood, there are ongoing efforts to understand what the data mean either

alone or in relation to other data. As well, since the disaster at Fukushima has been an

ongoing event there are new data to be collected, included, and represented. The claim

that these particular forms, representations of data and risks are genres is not

particularly contentious, but the idea that the underlying structures are also a genre

returns us to questions about genre systems or networks, and I believe complicates

them in interesting ways.

Rhetorical genre studies have long been concerned with the study of written and

oral expression, but the primary focus on these modes of expression should not be

taken as wholly representative of genre studies. In addition to studies of delivery and

performance, rhetorical studies have also considered the conceptual roots of our

expressive modes, a variety of semiotic modalities not limited to auditory, aural, verbal

and visual expression, and indeed the media and technologies we employ for

communicative, and indeed coercive, functions.

The relevance of rhetorical study to these technologies comes by way of rhetoric’s
6See (Plantin, 2012) and (Brownstein, 2013) for a interesting perspectives on Safecast’s efforts and online
web-based mapping.
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capacity to understand emerging technologies and their communicative functions in

relation to more traditional forms (Geisler et al., 2001). Ever-evolving expressive modes

and associated media provide space to ask questions about rhetorical change: are these

new computational technologies and processes governed by rhetorical logics or

something entirely different? Can we think of acts of composition and communication

to create and use these technologies as rhetorical acts? If so, how might we characterize

them and what understanding of the technology and its situation in particular

communities does the rhetorical account reveal?

Safecast’s database, when understood as a genre artifact, tells us something about

the way genre and technology interact. Following my argument that databases are

indeed rhetorical, and might even be characterized as genre, I suggest that indeed

rhetorical logics govern these processes. Here I take an expansive view of rhetoric,

certainly, but believe that expansive view has been justified in rhetorical studies of

science and technology. The expanded view does something important for those of us

interested in the ways these technologies shape society. If we take the position that the

acts of composing code, databases, or other computational objects are rhetorical acts

and if we also take the position that the coordinating communications developing

these technologies are rhetorical acts then we have a framework to understand how

social constraints are shaping technologies. Computational technologies, then, can be

understood as products of both social and technological constraint. As we unpack the

former constraint, the social, through a rhetorical lens we can understand in a very

pragmatic way what social constraintsmeans. Indeed, this is also where an account of

genre in the case of databases provides a useful critical lens.

Because the kind of data, the shape of the data, and the use of the database are all

determined by social constraints such as the audience/user, kind of work being done,
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and institutional or social context for the work, and the available means that the

rhetor/designer perceives, there are very clearly more constraints than technical

feasibility alone at work. For example, in Safecast’s story the exigence itself, the need to

respond quickly, shaped the iterative and agile design processes that resulted in the

devices and database. The constraints of the devices shaped the database too, as there

were too few devices the way the devices would be employed.

Likewise methodological choices shaped the database; for example, Safecast made

a decision to collect their readings 1.5 meters off the ground, as opposed to the

conventional 10 meters, arguing that they “don’t know many people who spend their

time floating 10 meters above ground” (“FAQ, Data” Safecast, n.d.-b). But the way this

technical decision’s logic is explained, an example of figural logic is revealed. The logic

of this was that they should take the readings where people are, often not much above

1.5 meters off the ground, and this could be characterized as a kind of syllogistic logic:

“Since we don’t know many people who spend their time floating 10 meters above

ground we take our readings closer to 1.5 meters above ground which is where people

actually are” follows that we should measure where people are, and they are not 10

meters above ground, so we should no measure there. It is also a kind of hyperbole

(readings are not taken with the assumption individuals are inhabiting the space 10

meters above ground while defying gravity).

7.4 Peroratio

The data being collected are indeed important to Safecast’s mission. However, in

response to a discussion paper by Abe (2013), some were rightfully skeptical about

claims about being a-political and those criticisms are momentarily worth entertaining
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as they reveal the rhetorical nature of data and our articulation of data as evidence. We

learned that Safecast views their project as “apolitical,” that is taking no position on

nuclear power, and rather sees their project as “pro-data” (“F.A.Q.” Safecast, n.d.-b).

These claims are complicated by the kinds of arguments that Safecast makes about

their understanding of the situation in Japan, the untrustworthiness of individual

sources from corporations and governments, and their politics regarding open data

(see, for example, Bonner, 2012b).7 There are of course politics at work, certainly, but I

will suggest that the claim to being “apolitical” is reasonable rhetorical strategy as the

group attempts to legitimate itself among scientists. Chapter 3 helped situate part of

Safecast’s network within the tradition of hacker communities. While these

communities vary significantly in their political orientations and affiliations there are,

of course, politics. Here I mean politics as a rather a coherent set of ideologies that

drive the work of members of the community. The idea of open data is a politics, for

example. But this sense is not, I suggest, what Safecast means by “apolitical”; rather,

this is a move similar to one any professional scientist might make about their work. In

most cases, we hope, this claim is true and that the scientist’s work, while driven by

personal or professional “politics,” is largely freed from the colloquial or popular

politics that draw on topoi for argument rather than providing a deliberative space.

Rather, the rhetorical efforts reveal a sophisticated understanding of the politics of data.

The sophisticated position that Safecast takes not only acknowledges the politics of

data, but provides one approach to facing the politics of data,

Safecast supports the idea that more data – freely available data – is better.

Our goal is not to single out any individual source of data as untrustworthy,

but rather to contribute to the existing measurement data and make it more
7Transcripts for this talk are in Appendix-C
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robust. Multiple sources of data are always better and more accurate when

aggregated. (“About” Safecast, n.d.-b)

This claim implicitly and explicitly acknowledges the constructed nature of data. While

the first comment that there might be untrustworthy data, whomever that might be

from, could fall into claims about objectivity on one side and not the other, subsequent

elaboration refutes this common topoi. Instead, Safecast argues that multiple sources

“are always better and more accurate” revealing their position as “pro-data” to be one

not of blind faith in “data,” but rather a position that works to aggregate and

triangulate, so to speak, with the knowledge that data requires significant attention to

be meaningful and trustworthy. This rhetorical work here is no different than the kind

of work that goes on in professional sciences. Claims that popular politics are not to be

trusted in the domain of knowledge-making, and that some measures must be taken to

ensure that politics are not motivating or mediating information collect and

organization, follows a scientific rationality set out as early as 1660 with the rise of the

Royal Society.

The work to provide the best (the most accurate tools for representation of risk) is

an earnest effort undertaken by Safecast, and claims about being “apolitical” are

sophisticated rhetorical moves, also made by professional scientists, to articulate the

on-the-ground approaches to data collection and aggregation. Indeed, the point I wish

to make is that claiming to be “apolitical” is a sophisticated rhetorical move because it

is also made by professional scientists. Regardless of the reality behind such claims,

these claims are not without some rhetorical utility for the group. What is more, by

questioning the authority of any one data source, Safecast moves beyond a rhetorical

authority premised on scientific authority, and looks to scientific rationality,
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Readings that have been published by official sources are not that specific

and sometimes have been just a single reading for an entire city. We feel

those readings are at best too vague to be useful and at worse intentionally

misleading. Because of this our efforts have been to map readings on a

street by street level, so that readings as specific as a street address can be

looked at. Additionally it’s not clear what devices are used for the

governmental reports, at Safecast we use the same device on the same

surface under the same consistency. Finally all Safecast data is freely and

openly published using a CC0 designation, all the data from governmental

sources is use restricted somehow. (“F.A.Q.” Safecast, n.d.-b)

This rhetorical authority draws on a different source: hacker communities. Instead of

relying on any particular dataset, regardless of the credibility through claims to

scientific expertise, Safecast draws on claims to the importance of communal efforts to

obtain, understand, and use data—challenging models of experts as professionals.

Instead, expertise is a more fluid and complicated notion, but certainly not distinct

from what we might call “the public.” Instead, part of the rhetorical authority that

Safecast claims is somewhat in opposition to scientific authority as it undermines the

very idea that one’s profession or station affords them otherwise inaccessible

knowledge and specialized knowledge-making skills and instead forcefully moves this

knowledge and knowledge production into a more deliberative public sphere. Much of

this work, I suggest, is done through their characterization of their data and databases.

Thus, the database is a crucial artefact in the story of Safecast.

This chapter has taken a decidedly more theoretical focus than the previous two

chapters. The reason for this is that both proposals and conference presentations, while
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being understudied compared with the research article, do have a significant body of

literature from this to draw. This literature is critical in comparing the proposed

parascientific genre with a traditional genre. Since the database has not been subject to

such efforts, it is useful to first develop a theoretical framework that would facilitate

comparative analysis. I believe that a rhetorical approach, and a rhetorical approach to

genre specifically, is particularly useful, as I have argued above. Further analysis will

require access to a collection of scientific databases that contain monitoring

information to which the Safecast database can be compared. As well, there is an

interesting relationship to the stylized structure of the database and the genre. Because

the database is so highly stylized with patterns of repetition, and because those

patterns are reflective of underlying computational structures, we can begin to see how

this specific example in Safecast’s database suggests features of a genre that might be

worth considering, namely the perceived exigence (and future exigences) to which a

particular instantiation of the scientific database might be required to respond, the

kind of negotiation made surrounding technical implementation, and the expectations

of particular field-based discourse communities (e.g., nuclear energy experts). This

also suggests for stylistic analysis that the constraints of a given technology may result

in a more highly regulated, and stylized, typification.
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Chapter 8

Recurrence: Safecast Takes to the Air

The conference begins in a few hours. We don’t kid ourselves that anything
will change quickly, or at all, because of what we bring to the table. But we
think this is a rare opportunity to have our criticisms heard at the highest
levels, and a chance to set a precedent for the inclusion of independent,
third-party voices in this process.
— Safecast, at the IAEA International Experts’ Meeting on Radiation Protection
after the Fukushima Daiichi Accident.

How do you address the question of what should be measured in the air to
help determine its quality in a meaningful way? As Safecast has been
expanding its efforts into monitoring air quality we’ve been sorting out
what to measure based on the following criteria: public health,
environmental interest, and durability of the sensors involved.

— Safecast, on Safecast Air.

As the disaster at Fukushima continues to unfold, and as we continue to learn more

about just what happened in the days immediately following the disaster, some three
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years later (Amos, 2014; BBC News, 2014; Dedman, 2014; McNeill, 2014), so too does

the story of Safecast. While the group’s efforts began as a kind of crisis response, they

have turned those efforts into a long-term project. Rather than losing interest as the

months and then years pass by, Safecast’s work appears to be gaining momentum. As I

revise this study in April 2014 I am hardly able to keep information about Safecast’s

data collection current. The dataset Safecast has compiled is growing at an enormous

rate and already has over fifteen million data points. In March 2014, Ito reported that

there are over sixteen million data points collected (Torgovnick May, 2014). But it is not

only their dataset that marks the success of the group. Perhaps answering the question

of whether or not Safecast’s work is “parascientific,” in the sense that it really does

work alongside traditional science and not wholly apart from it, was a recent invitation

extended to the group. The International Atomic Energy Agency (IAEA) invited

Safecast to speak at the International Experts’ Meeting on Radiation Protection after the

Fukushima Daiichi Accident: Promoting Confidence and Understanding, held in Vienna in

February 2014. While this invitation suggests that the IAEA, a well-established

independent international agency that reports to the United Nations, has not only taken

notice of Safecast’s work, but may consider their approach valuable to the established

community of nuclear experts, such an assessment might be approached skeptically.

Safecast did just that when considering whether or not to participate in this meeting.

Blogging about their experience at the meeting, and the discussions leading up to

their involvement, the Safecast blog recounts the skepticism that met this invitation,

We debated quite a bit about whether we should participate or not, for a

number of reasons. There’s the possibility that our participation would

only serve to make the IAEA look good, as in “inclusive and open-minded,”
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without leading to any constructive dialog. We recognized that it could also

be counterproductive for us, if people felt that we had compromised our

independence by agreeing to participate. But our communication with the

IAEA staffers who contacted us has been surprisingly candid and gave us

the strong impression that many people within the organization are truly

interested in what SAFECAST has been doing, and feel that specialists who

are unaware of our methods and results would benefit from learning about

them. They were also hoping we would have a lot of critical things to say.

At the same time, the organizers opened themselves up to criticism by

including us, because we are not “established” as legitimate experts in the

field. (Brown, 2014)

Eventually the group decided to participate,1 while remaining somewhat skeptical of

what the outcome may be, saying “We don’t kid ourselves that anything will change

quickly, or at all, because of what we bring to the table” (Brown, 2014). However, the

group acknowledged the importance of being able to share their information with this

established group of experts in nuclear engineering and sciences, saying that

they“think this is a rare opportunity to have our criticisms heard at the highest levels,

and a chance to set a precedent for the inclusion of independent, third-party voices in

this process” (Brown, 2014). Indeed this opportunity marks an important intersection

among the established experts and those experts that emerged with the development

of Safecast. Further indicating that some obtained a certain awareness of issues and

expertise in those issues, Azby Brown’s account in this blog entry notes that many of

the presentations did not contain information that Safecast was previously unaware of,
1This talk was not recorded, but the slides have been placed online on the IAEA website at the following
address: http://www-pub.iaea.org/iaeameetings/cn224p/Session6/Brown.pdf
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saying that “For those of us who have been following developments closely, there was

nothing new in any of these presentations, which were basically summaries of

developments to date” (Brown, 2014). This is a particularly interesting point not only

because it suggests some level of expertise, but because it also speaks to an issue raised

in the analysis of Safecast’s proposals and presentations offered here. In both cases we

saw that there was little reference to previous research, a rhetorical move we would

certainly expect in traditional genres of internal science communication, but the reason

for its absence in Safecast’s work remained unclear. Given that awareness of other’s

work is reported here, the absence of specific citations cannot be interpreted as a group

being unfamiliar with others’ work. Instead, this might be a specific rhetorical move,

perhaps even one that implicates other antecedent genres at work, genres that tend not

to engage previous work through academic citation practices.

In addition to the invitation to the IAEA meeting serving as some indication that

Safecast’s work is being engaged by traditional experts, the group reports that they

were told their data has been used, saying that “Malcolm Crick [Secretary of the United

Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)2] told us

that there are a number of SAFECAST fans within UNSCEAR, and that they had found

our dataset useful for cross-checking official data” (Brown, 2014). But the group is not

without its critics, and though the response to their presentation at the IAEA meeting

was “ was better than we expected in our wildest dreams,” they illustrate the

skepticism of their critics,

we basically provoked a fight, with delegates from several countries putting

us on the hot seat saying, essentially, “We’re not sure it’s ok for you to be

putting out so much data if the equipment used isn’t officially certified,”
2See the UNSCEAR page: http://www.unscear.org/unscear/en/about_us.html
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until finally a delegate from Norway, Astrid Liland, gave us a ringing

endorsement, saying, “You people are focussing on details and missing the

whole picture. These are creative and innovative people developing

effective solutions on their own, and if there’s ever an accident in your own

countries you will be lucky to find people like them. In fact you should be

looking for people like this now!” The applause after that was tremendous.

You could feel the consensus in the room shift, and we were surrounded

afterward and couldn’t get out for over a half-hour. Everyone wants to be

our friend, Abel Gonzales wants to help us find grants, the DOE wants our

input on their new emergency info system, IRSN wants us to help with one

of their projects, NRC is talking with us about how to best include citizen

monitoring in their disaster plans, etc... (Brown, 2014)

In addition to the critics of the group we see that there is strong support by others.

While this is an internalist account, there is good indication that Safecast’s work found

support in the positive reporting of the experience. Yet, there is also a good indication

that the critics are concerned with the quality of the work this group is conducting.

Brown tells us that, “When the Q&A rolled around, even though there had been 9

speakers in our session, 8 of the 10 questions were for us” and that these questions

concerned issues of quality control, training, and interpretation of data (Brown, 2014).

However, again there is reported support, and Brown tells us

Jens Uwe-Schmollack, who works for TUV Rheinland in Japan, also came to

our defense, saying, “We were skeptical at first, but after looking at their

data and their devices we think they’re really good. The technical issues are

not as challenging as you seem to be making it out to be. After all it’s
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mainly Cesium!” (Brown, 2014)

Reception to Safecast is, it seems, mixed. This is not surprising given that the group

represents a turn in public participation in scientific research, unapologetically

overstepping previously established boundaries. Indeed, reflecting on Trench’s idea

that the Internet/web has created an “erosion” between internal and external science

communication, we might say that is a now dated assessment. Enabled by web

technologies, and other global digital networks such as GPS, the work of Safecast

complicates not only the division of internal and external science communication, but

also divisions between experts and publics. While both of these domains have always

been multivariate and more complicated than the binaries I’ve stated here suggest, the

ways in which those common distinctions are being challenged by Safecast appear to

be stronger than before, and perhaps more importantly, part of a growing movement

where publics are engaged in scientific research. “Erosion,” seems a passive account of

what is going on, and also a negative account depending on how we apply the

metaphor. Instead I suggest that boundaries are being actively challenged and resisted.

As well, the engagement of Safecast with the IAEA also helps us understand how

the work that they are undertaking fits into scientific research, as opposed to crisis

response alone. While the exigence that the group saw was grounded in crisis, in an

absence of information and data, their work has grown into a multifaceted project that

works to generate new, better knowledge about how we understand radiation

dispersion, collect data on radiation contamination, and also engage in engineering of

devices to collect such data. This work will continue in the future. A month after

Safecast was invited to the IAEA they held a symposium Komaba Research Campus of

Tokyo University. The group reports that the symposium “presentations which
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balanced academic discussions with forward-looking proposals and newsy updates,

and a lively final discussion” (Bonner, 2014a). The symposium, which was recorded

and can be found online,3 provides some account of what the group has done and

where they intend to go, including specific projects.

8.1 Safecast Air

Given what we have learned of their project, their process, it is unlikely that the next

directions could be easily or accurately detailed. However, it is clear that Safecast

intends to expand their efforts beyond monitoring of radiation contamination. After

significant efforts to establish a radiation monitoring network were undertaken by

Safecast, the group decided that the procedural, creative, and practical knowledge they

had gained could be put to use again. In searching for new sites to apply their

considerable skills and technical knowledge, the group turned to air quality

monitoring. Bonner (2012b)4 described the motivation for expanding their work in a

2012 conference presentation, saying

now we’re actually looking at if there’s other things that could benefit from

what we’ve figured out in the past two years looking at radiation. Are there

other environmental things that are also sort of vaguely reported and could

be helped by having a whole bunch of people taking really specific

readings? And we decided that air quality fits into this as well. Now we’re

working on building some air quality devices that would do the same sort
3See: (Bonner, 2014a) for links to the videos, which are currently hosted on ustream.tv.
4This quote is transcribed from a talk Bonner gave entitled “Safecast: DIY and citizen-sensing of radiation”
at the 29th Chaos Communication Congress (29C3). Transcripts are available in Appendix C or the
video from which the transcript was derived can be found on the Chaos Computer Club media site
(CCC-TV): http://media.ccc.de/browse/congress/2012/29c3-5140-en-safecast_h264.html
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of thing. People could put them at their house and they could take

readings; you could see how the levels change during the day if, you know,

if maybe if you live near a big road, if the air gets worse when there is

traffic; or maybe you live near a factory that spits out a bunch of crap

certain times a day. I don’t know, maybe it doesn’t, but if we build a bunch

of these devices then we can use the same platforms that we put together

for radiation. That might make a difference. And we might be able to do

something cool with that.

In contrast to many grass-roots citizen science projects involved in air quality

monitoring, the purpose of Safecast’s project is to provide a baseline, not any particular

data for pollutants in any particular region. While organizations such as the EPA

collect data, and various global efforts are in place, Safecast’s approach to granular and

grassroots collection offers an alternative perspective. This alternative perspective is

not only another set of data, but involves many people in the process of posing a

question (or set of questions: what are the current radiation levels? what is safe? how

do we characterize safe? what are the methodological limitations?) as well as

collecting, analyzing, and making sense of the data.

But making sense of the data is a difficult problem space for Safecast. Indeed, the

group makes a significant effort to clarify that interpreting data about radiation

contamination levels is difficult. Yet, the group necessarily engages in certain

assements of risk and ways of producing knowledge about risk. Investing such a

significant effort illustrates there is some indication there are likely risks that require

assessment. Mapping and blogging about their efforts produce narratives about risk,

including risks of no data or closed data. By taking up air quality monitoring, Safecast
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is also making a move that I believe helps clarify a major question that burdened this

study. What is scientific research, I kept wondering, and others kept asking. If research

is driven by scientific curiosity can Safecast’s original work be called scientific research?

Of course science is not monolithic and what counts as scientific research is

multivariate across disciplines. Monitoring activities are important parts of many

disciplines, and scientific research is not confined to laboratory or experimental work.

However, the exgience for Safecast’s original project still sat somewhere outside of

what might be easily described as research, though I believe I have made a case for

their work being considered in these terms, particularly in light of their database as a

site of original knowledge production and dissemination. But I digress, and rather

wish to further illustrate that Safecast’s work occurs alongside traditional scientific

research, intersecting at points, but remaining apart. Safecast Air helps articulate how

the group is doing this work.

Safecast’s transparency means that the methods, tools, and data can be

crosschecked by anyone else. Practically, this means that professional scientists can

take a look at what has been done, evaluate the methods and data, and make claims

about the whether or not the method is sound and the data are valuable. Such

practices do not depart dramatically from the business of professional science.

Methods are evaluated, criticized, tested and questions are posed to suggest better

strategies. Indeed, it seems that Safecast is doing exactly the kind of work that

professional scientists do and what makes their project “parascientific” is that it

operates outside of professionalized, regulated, rule-governed institutions, but not

outside of science itself. Here we see the boundaries between institutions of science

and science as an institution. The former is comprised of professional organizations

and bodies and universities and research labs that accredit individuals and sanction
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their membership in a particular community. In this account, boundary work is used

to correlate professional and expert5 because that strengthens traditional claims to

expertise, and even terms such as “citizen science” are evidence of some of this

boundary work and qualifying of those from “outside,” but these distinctions are

indeed rhetorical in their nature. Such distinctions are arguments made and backed

with rhetorical claims; these arguments, these claims and their warrants, happen to

have little purchase in some venues, such as hacker communities.

But the DIY science movement extends beyond hacker communities. There are

numerous organizations, such as Public Lab, that involve professional working

scientists, former working scientists, and citizens as their core base of volunteers.

Groups like Public Lab are working toward a more open scientific process and

approach, that challenges our notions of experts and amateurs and the division

between experts and publics. What Safecast’s ongoing work, as well as the work of

these other groups, means for scientific research is not yet clear. However, it does seem

rather apparent that as the nature of professional scientific activity, corporate scientific

activity, and public engagement with science change, and as the rise of the amateurs,

citizen scientists, and perhaps even parascientists occurs, the boundaries between these

spheres are eroding—perhaps are even being dismantled.
5Recall in Chapter 2 that I noted the terms expert, expertise, non-expert, and amateurs are all important to
this study because they participate in much of the boundary work done to distinguish between scientific
and popular scientific spheres of discourse. “Expert,” I said, refers to those who have been trained,
professionalized, and acknowledged as credible in their areas of scientific research. “Non-expert” refers
to someone who has little-to-no training in an area, but is somehow invested in the research, whether
as a volunteer collecting data or someone attempting to interpret results. Such an individual might
achieve amateur status over time, by demonstrating their mastery of a subject area. “Amateur” is a
nonprofessional (not someone’s primary profession), and not intended in a pejorative sense of in-expert,
yet remains uncomfortable. At the end of this study I might rather call these individuals “parascientists.”
Of course, as Sean Bonner has noted, qualifying the participants (his example uses citizen science) is a
problematic move (see, Bonner, 2013a).
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The rest of this chapter synthesizes some of the conceptions, problems, and

findings of the previous seven chapters. To do this I will first outline the general

implications of this study. After articulating some of the general implications I will

attempt to take the interdisciplinary approach taken in this study and situate the

findings in specific established research areas.

8.2 Implications

Following the study of Safecast here, I suggest that the challenges to the codification

and rules governing who gets to participate in scientific research are indeed a positive

and natural, so to speak, process that has occurred in scientific practice since its

inception. Scientific theories, methods, and philosophies have been superseded over

the centuries, from Aristotelian physics to Caloric theory, for example. These theories

were, notably, never pseudoscience, which carries a number of problematic ideological

and political implications that are beyond the scope of this dissertation.6 Rather, I’d

like to reframe the question to ask whether anyone from the public can participate in

scientific research and ask what does that mean for the enterprise of science as a

democratizing force? If anyone can see air quality data, for example, surrounding their

neighbourhood and enlist others to correlate health data, could some of the grassroots

efforts that have often been marginalized be renewed with a stronger voice? What will

it mean for the citizens of the Fukushima prefecture to be able to determine the levels

of contamination surrounding their homes? Their concerns, with the data Safecast has
6For a popular and accessible introduction see Lakatos’s Science and Pseudoscience, origi-
nally broadcast in 1973, and now available as an mp3 audio file and in a transcript
on the University of London’s London School of Economics and Political Science website:
http://www.lse.ac.uk/philosophy/About/lakatos/scienceAndPseudoscience.aspx
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collected, can be formulated into powerful arguments: scientific arguments, moral

arguments, and moral arguments with strong scientific backing. Kinsella (2007a)

showed at the Hanford site that efforts to draw boundaries using scientific claims are

often political in their nature.

In the preceding seven chapters, this study has used several critical lenses and

frameworks to explore a constellation of issues, including the demarcation of science,

rhetorical boundary work to maintain “science” as an entity, and intersection of

institutions, communities, individuals, and even texts. To provide some focus in this

study I looked specifically to the case of Safecast and developed the following five

questions to help guide each chapter’s inquiry:

I Is there some evidence of “erosion” of boundaries between expert and non-expert

and even amateur spheres of discourse? Does an examination of genres in citizen

science projects illustrate any of this purported erosion of boundaries?

II Does Trench’s provocation that the Internet/web specifically has had a profound

influence on the boundaries between internal and external science communication

hold up when we look to the kinds of rhetorical work done in citizen science

projects? What are other confounding factors?

III Looking specifically at hacker-citizen scientists can we identify some genres that

might be characterized as “parascientific” genres?

IV If we look to similar genres across expert and non-expert or amateur spheres of

discourse, do we see similar strategies in these scientific and parascientific genres?

Further, can we uncover some lines of argument, through metaphors and other

stylistic features, across these genre contexts? If present, do these lines of
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argument reflect genre structures or independent structures that might be

attributed to the subject-matter (field/discipline)?

V What does the purported erosion of boundaries between expert and public

spheres of scientific discourse tell us about genre change? Can we see material

evidence of this change in particular genre exemplars (e.g., Safecast’s successful

Kickstarter proposals)? Are we seeing the emergence of new genres (particularly

on the web) in an old domain (parascientific)?

These questions shaped this study in important ways both theoretically and

methodologically. Following the general introduction to this study and Safecast in

Chapter one, the two following chapters worked together as complementary

contextualizing discussions. Chapter two outlined the ways in which experts and

publics have been discussed in the multidisciplinary science studies and in the

emerging literature on citizen science. The complicated nature of such discussions,

including basic terminology such as “expert,” “non-expert,” and “amateur” were all

laid before us to grapple with using what rhetorical tools we could find. The tools that

seemed especially useful were those provided by rhetorical genre theory and the

concept of “boundary work” in science studies.

Grassroots citizen science, chapter three tells us, has included new groups, hackers

and do-it-yourself/do-it-with-others (Kera, 2011) participants, and they have a long

history of impressive boundary work of their own—boundary breaking work, rather.

Hackers and the hackerspace and DIYBio lab movements suggest another site

supporting this purported erosion of of boundaries between experts and non-experts.

Chapter 3 helped contextualize the complexity of hacker communities and,

importantly, hackerspaces, which are posed to provide not only physical space, but
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communities where such operations as Safecast’s can be undertaken. Recall that

hackerspaces in their current form began to take shape in 2007, but despite their recent

development, more than a thousand hackerspaces (and counting) exist around the

world (Hackerspaces.org, 2013). We saw that hackerspaces can be defined as

“community-operated physical places, where people can meet and work on their

projects,” and this is indeed how much of Safecast’s initial work was accomplished

(Hackerspaces.org, 2013). Many of these spaces provide access to expensive

manufacturing tools, such as laser cutters and 3D printers, as well as access to expert

knowledge, such as software and hardware development techniques. But what is most

interesting to this study are those spaces that have begun to provide access to scientific

equipment and scientific expert knowledge. The San Francisco-based Noisebridge

hackerspace, for example, has a project to launch photographic equipment into the

stratosphere, with a particular emphasis on the educational value of the project. A

success or failure of the project doesn’t change the important engagement with science,

they remind us. BioCurious, also in the Bay Area, is a hackerspace for biotech. The

space is open to anyone from amateurs to entrepreneurs and includes an autoclave,

PCR machines, micro-centrifuges, vortexes, and common supplies including pipettes,

glassware, tubes and more. Similarly Genspace, in New York, is a hackerspace that is

“dedicated to promoting citizen science and access to biotechnology” (Genspace, 2013).

Of course, there is also the work of Safecast through the Tokyo Hackerspace. I would

suggest that given the work of Safecast and the Biopunk manifesto, we could reason

that these groups have opened the floodgates that will bring about some kind of

erosion of boundaries between experts and non-experts in science.

These first three chapters, I argue, do provide evidence of the erosion of boundaries

between expert and non-expert spheres of scientific discourse as evidenced by the
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growing numbers of amateurs, or, if I might, parascientists. As for the role of the

Internet/web in this erosion, following Trench (2008), I would say that it certainly does

play an important role in these changes. However, I would caution over-attributing the

technology’s role in these changes. Chapters two and three both make extensive efforts

to outline the communities that are participating in these boundary-eroding efforts.

Technologies are put to use by these communities and we can see that human beings

often put to use the technologies around them for particular social actions. New media

provide different affordances and constraints, but I would suggest it is not the

technology itself, but the access to communication technologies of any kind that allow

humans to do what humans have done to become such successful apes: connect with

one another, or, to invoke voguish terms, socially network. Chapter three especially

demonstrates the problematic attribution of technology as a primary actant in

community formation. Hackers, the de facto technophiles, make great financial and

temporal efforts as well as take great risks to meet. They meet at local, monthly 2600

meetings, at national and international hacker conventions and camps, and now in

community-based hackerspaces. The human network, in the face of all of this

technology and this community that loves technology, still demands some time where

the biochemical human objects interact. The bias toward studying the virtual networks

of hackers has left the physical spaces largely ignored in the academic literature.

Methodologically, this meant that I had to triangulate data to tell the story of

hackerspaces and science.

What is occurring in these cases are material, ideological, and discursive arguments

that challenge the division between expert and amateur. Distinctions between expert

and amateur, etc. are fair grounds for boundary negotiation. These terms are not

universal truths set down to separate those who can obtain, retain, and use knowledge
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from everybody else. A dichotomy between expert and amateur is complicated in

terms of how one obtains expertise and may move from novice to amateur or even

unqualified expert, yet current discussions in citizen science remind us that the roles

are rhetorically regulated. To understand how such dichotomies are challenged, this

study has concerned the purported erosion of boundaries between expert and public

spheres of science communication. Three genres, the funding proposal, conference

presentation, and database were all considered. All three of these genres might be

situated as what John Swales calls “research-process genres,” though he does not

include the database in his own account (Swales, 1990, p. 178). What Swales tells us is

that these research-process genres operate around the research article, including

abstracts, theses and dissertations, as well as books and monographs (Swales, 1990, p.

177).

These final chapters, Chapter 5 through Chapter 7, served to develop preliminary

models and approaches to testing the claim that there might be “parascientific” genres.

Of course the limited dataset in a single case study means these examples do not

function to validate generalizable claims, but rather act as a pilot study for future

research. Indeed, as I will discuss below, I intend to further explore these models’

utility and the possibilities of and for “parascientific genres” operating in hacker

communities engaged in scientific research, the DIY science communities more

broadly, as well as other kinds of citizen science projects. While much work remains, it

seems from my preliminary work to develop theoretical frameworks and models there

is some indication that what we are looking at in the story of Safecast might indeed be

described as the work of parascientific genres.

Taken together, these chapters suggest that the relationship between experts and

amateurs, and the kinds of discourse both groups engage, is not a continuum, but
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rather a complex matrix. Evidence for changing discursive landscape can be found in

the proposals and conference presentations employed by Safecast; that is, there is at

least some import of conventions from the sciences appearing in these alternative

genres. However, what is less clear is how these genres might be importing knowledge

back into institutionalized scientific discourses, though the use of Safecast’s data by the

Fukushima prefecture government and the manufacturing of their device by

International Medcom suggests there is indeed boundary crossing. In terms of genre

change, we see that with proposals there is an emergence of a new type of proposal,

the crowdfunded proposal, which has been put to use for the purposes of data

collection efforts. In addition to this particular case study, we also saw that there are

platforms for crowdfunding developed specifically for scientific research. To explore

with a little more depth what this means I am going to break down the significance of

the findings along disciplinary lines.

8.2.1 Rhetorical Genre Theory

Rhetorical understandings of genre have informed the notion of genre put forth in this

study, drawing especially from Miller (1984); Miller and Shepherd (2004); Bakhtin

(2004 [1986]); Schryer (1993, 2000); Schryer and Spoel (2005) and Swales (1990). From

these accounts I offered a definition of genre as a framework that allows readers to

interpret (meta)communications both in- and outside of a text, shaping and structuring

meaning, while highlighting particular values and encouraging particular actions. In

this account, genres are complex socially informed relationships or patterns that are

negotiated by an audience and partially mediated by context, prior experience, and

technology. The role of the technology was of particular interest in this study as we see
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the platforms for sharing scientific knowledge proliferate across the web.

Taking Trench’s provocation that the Internet is “turning scientific communication

inside out” as a starting point, and complicating this narrative with Kaplan and

Radin’s account of “para-scientific genres,” such as trade magazines that are used for

some political maneuvering of research agendas, Kelly and Miller (in press) argues for

an expanded conception of “parascientific” genres. In this expanded account,

parascientific genres’ existence remains dependent upon their association with

established scientific media and genres, as in Kaplan and Radin’s account. Extending

the notion, Miller and I suggest that parascientific genres might be found in emerging

genres of science communication online. In this account, we further suggest that

because these genres are appearing online and across contexts they may have moved

into more public (or, external) spheres of scientific discourse to include more diverse

actors, and with this premise I undertook the study detailed in the previous seven

chapters. Whereas Miller and I explored largely expository genres to examine the idea

of parascientific genres—microblogging, blogging, and wiki articles following the

accident at Fukushima—this study has explored argumentative genres, namely the

proposal and conference presentation.

This expansive understanding of parascientific genres allows us to see the ways that

texts outside of the “research process” genres described by (Swales, 1990) also

participate in the construction and negotiation of scientific knowledge. In this way, we

might characterize parascientific genres as those that function alongside research

process genres in that they borrow scientific authority and knowledge structures from

the realm of science but operate without much of the traditional gatekeeping and

reporting forms of research process genres. In other words, parascientific genres

borrow some features from the internal discourse of science (research process genres)
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without the whole complex of features upon which the epistemic authority of science

depends. However, these genres, unlike “popular science” genres, often forego the

rhetorical accommodations outlined by Fahnestock (1986), such as appealing to

“wonder.” Rather, the parascientific genres are concerned with the construction,

collection, arrangement, or application of scientific knowledge in contexts formally

external to, but somehow involved with, the scientific community.

Understanding how these parascientific genres might be at work has required some

preliminary investigation into established genres. With Kaplan and Radin’s

articulation of para-scientific genres we learned that these genres are embedded within

the system of genres at work in a discipline. In Kelly and Miller (in press) we see this

relationship less clearly, as we attempt to extend the scope of what might be considered

a parascientific genre, and in this study I have made an effort to investigate if there is

indeed a relationship between these external, non-traditional genres and their

antecedents in the scientific orthodoxy. To do this, drawing on work in genre, but

outside of strictly rhetorical conceptions, led me to incorporate finding from applied

linguistics and other areas of genre research. In doing so, I was able to identify rich

sites of inquiry that provided some basis for comparison with these proposed

parascientific genres. What this dissertation shows is that there appears to be some

similarities across domains, but it also shows the utility of genre research connecting

across traditions. This is especially true as the sites of study we explore, and their

social, cultural, linguistic, and technological elements, become increasing complex by

way of historical development and change, intersection with emerging technologies,

and intersection and interaction with other genres in a set or system.

Further, this analysis has explored many of the complex factors that a genre theory

approach takes into account, beyond linguistic features, to include extra-linguistic,
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contextual, and meta-contextual features surrounding a recurring text type. These

features help inform a rhetorical approach to the study as they help identify situated

discursive strategies. Further, a rhetorical approach helps us move from the discursive

considerations to larger considerations of argument, of persuasion, and how those

influence more than texts themselves, but put to work rhetorical initiatives that shape

the very nature of the exigence itself, and the subsequent possibilities for an

appropriate response. Take, for example, Chapter 7 and its efforts to conceptualize

databases as genre, moving beyond more formalist conceptions such as those offered

by Manovich, to a pragmatic rhetorical conception. This chapter is helpful in that it

attempts to reveal the way that underlying structures can been understood as typified,

as appropriate responses to particularly exigences.

Taken together, the approach and findings of this case study suggest that divisions

between internal and external genres of science communication are much more

complicated than the often-binary distinction between the two suggests. Instead, there

are genres of science communication that seem to be trying to persuade both the

experts and professionals often imagined as engaged with internal science

communication and the publics that consume external or popular science

communication. Further tracing out spaces where these proposed parascientific genres,

from those micro-blogs and blogs that Miller and I describe, to the research-oriented

genres described in this study, it does appear that Trench’s provocation has some

interesting consequences for (rhetorical) genre theory.
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8.2.2 RSTM and Science Studies

Rhetorical studies of science have long borrowed from the field of science studies, as

far as back Kuhn, and the trend remains strong with a significant commitment to

Latourian theory. We saw this continued investment in importing science studies into

rhetorical studies of science at the 2013 pre-conference for the Association for the

Rhetoric of Science and Technology. Several times during the meeting Leah Ceccarelli

asked questions suggesting we ought to revisit what rhetoric itself is offering and why

we tend to step outside the discipline to formulate theories (see, Ceccarelli, 2014).

Indeed, one might ask if we are importing new ideas or simply new terminology.

Connecting rhetorical studies of science and genre theory helps address this

question. The relationship between the two approaches is well established by the work

of Carolyn R. Miller, Charles Bazerman, Greg Myers, John Swales and is also evidenced

in related studies of medicine, particularly in the work of Judy Z. Segal and Catherine

F. Schryer. The work of these researchers has done much to advance rhetorical studies

of science and medicine using conceptions of rhetorical genre. Miller’s work across

genre and rhetorical studies of science helps us articulate how contextual elements are

crucial to rhetorically, and scientifically, successful arguments. Her efforts are

particularly well illustrated in her study of the rhetorical concept of kairos in efforts to

identify the mechanism of genetic replication by Watson and Crick and the earlier

work of Oswald Avery (Miller, 1992). In her own words, Miller tells us that

“[u]nderstanding the relationship between historical context and particular

characteristics of discourse is essential to a specifically rhetorical interpretation of a

scientific or any other text” (Miller, 1992, p. 310). Bazerman, for example, has given us

important insights into the experimental article as a research genre, including how the
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genre originated and developed along with modern, institutional science (Bazerman,

1988). Expanding the scope of research genres, Myers’s study of proposals articulated

another important genre in the research process (Myers, 1990). Working on the

research article, and particularly advancing our understanding of the common “moves”

made in introductions across disciplines, Swales’s work became foundational to genre

studies, and gave us a set of clear rhetorical strategies that expert writers use that help

us instruct novices (Swales, 1990). In medicine, Schryer has given insight into more

occluded genres, including letters from insurance companies (Schryer, 2000), medical

records (Schryer, 1993), and medical case presentations (Schryer & Spoel, 2005). In

these accounts we find the importance of being rhetorically attuned—to kairos, to

conventional moves, etc.—among the importance of historical and situational context,

technological and institutional change, and communities of practice engaged in a

particular field or discipline, all of which help us better understand the rhetorics of

science.

Rhetorical genre theory has been advanced by the well structured and stabilized

text types offered in scientific and medical communities. The research article has

proven to be an enormously important site of study for genre researchers, as

(Bazerman, 1988) and (Swales, 1990) in particular demonstrate. Because the genre

developed rather recently, as opposed to many forms of literary genre anyway, we are

able to trace some of the antecedent genres back to particular contexts and moments of

change. These contexts and moments of change gave rise to changes in genres, and as

genres became established, they changed some of the contexts. Expectations for how

research is shared is highly regulated in research articles and that helps us understand

the communities involved in their production, regulation, and proliferation. We can

also look at how different technologies appear to be changing the nature of the genre,
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for example, online publishing allowing for more colourful and high-resolution images

and datasets associated with methods sections. Further, uncovering the ways that

genres and their contexts interact demonstrates the enormous capacity of rhetorical

theory to cover even those areas we would think divorced from rhetoric. Indeed,

rhetorical studies of science generally since at least the 1980s have built an impressive

theoretical territory from which we might draw, and theories of genre have had much

to do with this work.

While I have employed some work from Science, Technology, and Society studies,

the majority of the critical theory offered draws from the rhetorical tradition. That

being so, and with the increasing use of communication technologies and the

complexity of the discourses we study, it seems that rhetorical theory stands poised to

make important contributions to STS. Put another way, there is a kairotic moment not

afforded to Charles Bazerman and Greg Myers with their important early work to

integrate rhetorical studies of science with the broader fields of science studies. The

study undertaken here is one effort to seize this moment and I intend to take this work

and connect it further with STS studies to help construct a bridge among these areas.

Communication technologies are proliferating and rhetoricians grapple with large

amounts and kinds of information delivered through different communication media,

in different communicative modes, for different communicative purposes. These are all

matters that rhetorical studies, and indeed genre studies, have considered individually

and in terms of how their interactions shape situations. For example, we might

consider the audience in terms of media and mode. Who comprises a given audience

and, one might ask, with the rise of the web is there a change in some previously well

established domains. We might look at how the audience for medical information was

once the individual who notices an alignment, maybe asked their family about it, but
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eventually sought medical treatment, thus moving into the role of patient. But the

patient is an audience that seems to no longer require a medical establishment, if sites

like WebMD are any indication, and thus the nature of the audience, who comprises

the audience, and the moment they become audience (in this case for medical

knowledge) appears to indicate the nature of audience for medical information may

have changed, or features some significant changes. Because rhetoricians have been

developing theories, approaches, and vocabularies to untangle these wicked questions

there is an important opportunity we might seize, extending what Ceccerali calls our

“broader impacts” not just to scientists, but also to other science studies scholars. That

is, articulating clearly what the rhetorician adds to the critical-cultural theorist,

anthropologist, historian, or philosopher. In my particular case, I am interested in first

framing these discussions in terms of genre since there is a distinctly rhetorical

tradition from which I draw with rather pragmatic terms and theories about how

genres come to perform in the world.

STS, of course, is more than the study of science, as the name suggests. But STS, like

rhetoric of science and technology studies, has not always focused on technology.

Rhetoric of science and technology have often been conflated, though there is certainly

strong work in both areas, but this conflation is a necessary one for rhetoric of science.

Because of the nature of science, the work that is done in laboratories, with monitoring

equipment, and with experiments, such as Arthur Eddington’s work on general

relativity, there has always been a technological underpinning to modern science.

Indeed, this relationship pre-dates modern science with Eratosthenes’s work to

measure the Earth’s circumference, for example. Technology, in much broader

conceptions such as those of Harold Innis, Walter Ong, and Marshal McLuhan and the

communication technology cultural critics that followed would suggest even a more
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complicated relationship between science and technology. In these cases, “technology”

becomes a more broadly understood concept, including writing itself, and in this way

technologies are central to the work of science because science relies on the ability to

record, transmit, and store knowledge and systems of knowledge creation.

Technology, however, merits some consideration in its own right and with the

discussion of database rhetoric I intended to develop a theoretical account of the

technology (databases and their structures) and then situate them within a scientific

context through a genre analysis. The general line of argument there is not particularly

complicated and the rhetoric of the technology, while hidden to the audience, is not

hidden to those crafting the technology. But I see Chapter Seven’s contribution as a

contribution to rhetorical studies of technology. Rhetoric of technology, I believe, is

important to develop for both the study of technology, but also science as we see

increasingly technoscientific kinds of problems (nuclear energy, synthetic biology, etc.)

emerging. The kinds of technology that are theorized in this study are diverse. There

are certainly digital network technologies at work in their project, which (Trench, 2008)

has indicated are important factors in science communication, but these digital

technologies also interact with non-digital technologies, such as Geiger–Müller tubes,

automobiles including cars and bicycles, and technological infrastructures from roads

to nuclear energy generation plants.

8.2.3 Technical and Scientific Communication pedagogy

Genre is an abstract notion, and predictably indeterminate, yet offers a powerful

pedagogical tool. Nicely illustrated by Teresa Lillis’ work in academic literacies, these

conceptions of genre that there are certain forms those certain kinds of writing must
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take. These forms in kinds of writing are the consequences of conventions.

Conventions of writing are the consequences of recurrent human discourse. Recurrent

human discourse tends toward certain patterns, or forms. All of this has been

presented in the review of genre in this study, but Lillis reminds us that genre

knowledge has real consequences to students, to individuals, because genre knowledge

is powerful. Lillis (2003) explores non-traditional students in the context of changing

UK higher education—undergoing a massive transformation from educating the

socially elite to educating the public (Lillis, 2003). What is learned, or at least

empirically evidenced in Lillis’ work, is that genre knowledge is deeply socially

imparted and closely associated with certain social capital (Lillis, 2001). Genres, then,

are powerful, and understanding how expert genres function provides a better

understanding of what expert knowledge means. Put another way, understanding how

experts write reveals some of the power with which they write.

Practically, when we employ genre as a concept in the writing classroom (the memo,

the instruction set, the original research article, etc.), we ought to also attend carefully

to issues of genre stabilization. When Schryer wrote that a genre is “stabilized-enough”

we were given a very useful metric for evaluating genres. However, this metric is

becoming increasingly difficult to apply with the rise of the Internet/web and massive

proliferation of social media platforms and related genres. How quickly genres emerge,

stabilize, and decay are questions our students will need to consider as they move into

a very different professional world than existed before the web.

In science communication the internal and external genres of science writing are

often discussed, but as science communication continues to change, having students

challenge these boundaries between the two spheres and also how they understand

genres that appear to be operating between the two spheres will become increasingly
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important. As we learned in Kelly and Miller (in press), the possible “parascientific”

genres include science blogs, certain kinds of micro-blogging, and even open articles in

Wikipedia. In this study we saw alternative ways of funding scientific work through

crowdfunding and how even databases might be rhetorical and genred objects of

scientific research. Further, we could look to open notebook blogs that detail scientists’

work as they research a subject as well as open datasets.

Datasets move us from science into the realm of technical communication.

Technical communication concerns, in part, representations of datasets and databases.

Those representations may be crafted in visual graphics or charts, but structures of our

data representation permeate more deeply, into the very organization of information

itself, as I have argued in that chapter. Put another way, the organization of data itself

is a rhetorical act. For students of technical communication it is important they

understand how we make decisions about how data will be represented. Data

representations are not, we might tediously say, inevitable. It is equally important that

they understand that decisions were made about how those data are structured.

Understanding the rhetorical acts that database architects and subject-matter experts

engage in to make decisions about data organization and structures is critical

information for technical communicators. Understanding both the technical and

conceptual, dare I say rhetorical, nature of the work these SMEs undertake is an

important skill for our students as they increasingly come to represent large, complex

datasets. Decisions were made about what counted as data—–this thing and not that

other thing. Data and database structures are rhetorical.

“We know of preschools that claim to teach preliminary computing skills to their

three- and four-year olds!” indeed must have seemed worthy of an exclamation sixteen

years ago, but today early pedagogical encounters with technology are routine and, I
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would suggest, necessary as the ubiquity of computational technologies has saturated

even the youngest of lives in the global North (Hill & Mehlenbacher, 1998). Perhaps the

most important point Chapter 7 makes is a pedagogical one. As the distinction

between science and technology collapses into technoscience we equally see

technoscience collapsing into social and humanistic concerns. This is for a number of

complex reasons, including the changing nature of higher education and push for

STEM and technical training, but it is also because the problems of late modernity are

most wicked. The growing complexity of problems we attempt to address means

increased collaboration across disciplines and such work is becoming part of graduate

training in the United States. The National Science Foundation Integrative Graduate

Education and Research Traineeship (IGERT) program, and the IGERT program in

Genetic Engineering and Society at NC State, provide useful examples of such multi-

and interdisciplinary training efforts. But training students to address these questions

in their professional lives is only part of what such education should provide. Indeed,

such training should assist students with reasoning through complex technoscientific

social realties in every aspect of their lives—and, indeed, they will encounter such

problems in almost every aspect of their lives as they attempt to reason through health

care and medical treatment for their families, economic investment and associated

risks, and even as they attempt to engage in sustainable practices at home, on the

roadways, and at work.

Safecast is a good example of reasoning through complex technoscientific social

realties. When Safecast began, the primary participants were not trained scientists, but

many of them had significant technical experience, and importantly, connections in

their network to others with technical experience. Connections, for example, with the

Tokyo Hackerspace were essential to Safecast’s development of the sensor network. As
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the group began to realize they needed to collect their own data, and began to think

about how to do that, they engaged in a problem-based approach to inquiry. Put

another way, members of Safecast wanted to better understand the nature of a

phenomenon: the dispersion of radiation following the accident at Fukushima Daiichi.

First they searched for credible sources of information, credible sources of data, but

found little. What they did find were readings for a neighbourhood or a city and these

readings, they posited, might not represent the actual distribution. Here Safecast has

identified a territory, a problem space, and a gap. The group, with significant

intellectual and material work, began to fill that gap. Initially Safecast used

off-the-shelf devices in mobile monitoring systems, thanks to the ingenious suggestion

by Ray Ozzie to move the devices around when the number of devices available was an

issue (Bonner, 2012b). Using this approach, Safecast has collected over ten million

readings. Their data collection efforts have even extended inside the exclusion zone

around the Fukushima Daiichi nuclear power station. Inside the Fukushima site they

were able to take readings, outside of the buildings, which were over 38,000cpm or

116µSv, which they note is, “really hot” (Bonner, 2013b). As data are collected they are

aggregated into one source, a database of readings, and this is published for anyone to

look at or use.

As the technoscientific problems that we face are increasingly tied to massive

inequities, Beck’s work predicted and the intervening decades and environmental

justice research have shown, risks are as inequitably distributed as scare resources. The

pedagogical imperative to help students (and publics) understand this complex of

technoscientific and social practices is essential to helping them understand where

such inequities come from and how they persist. The obfuscation of a machine’s inner

workings is not only a design decision, but a decision that obscures the trail of
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environmental and social injustice that was wrought to develop a particular

component.

Because we know technologies are not the answer to complex social problems, and

because so many seem to claim that they are, whether related to climate change or

access to education, there is a moment that demands we critically engage students to

question where these technologies come from, how they come about, what the

conditions of the production look like, who the actors are, and who provides the

arguments. Put simply, training critical media consumers in the most comprehensive

sense means providing them with the available means to engage such questions.

I do not mean to duplicate arguments about multi-literacies here, nor do I mean to

specifically address questions of writing, but rather of rhetorical thinking. Rhetorical

thinking, in a most basic sense, means providing students with the ability to see the

tools used to persuade them. Helping students understand the way technologies are

created in different contexts, including scientific, provides them the means to see the

nuts and bolts of the system. Seeing what is inside the box is indeed rhetorical, but it is

also very much within the hacker ethos. Knowing how technologies are made and the

lines of argument that produce them, as decades of hackers have showed us, means

that one can challenge oppressive forces. Equally so, we see that access to the tools of

science and scientific research can provide a similarly powerful tool. Certainly students

cannot become experts in every area of their lives, nor can they critically engage in

every area of their lives, but perhaps we can provide them with the ability to identify

more carefully the common obscured force across every symbolically mediated

domain: rhetoric.
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8.3 Final reflections

The case and examples I have examined in this study offer insights in a number of

areas of study, as I suggested above. While the academic implications are certainly

important, there are also social and political implications for the work I have done here.

Certainly Safecast employed communication technologies in new media environments

highly effectively and their work stands as an exemplar for others who wish to

undertake such grassroots activities. However, we still see that the primary actors in

this case are well connected actors within a network who have superior technical

understandings. The ways that boundaries between experts and non-experts are

challenged in the examples here is not a David and Goliath battle in the same sense

that many of the battles in environmental justice projects are and that has significant

implications for how we understand the changing nature of science communication

and the relationship between experts and amateurs. The parascientific genres that I

have examined all exist within privileged spheres of discourse and should not be

mistaken for completely accessible spheres or a great equalizer.

Conversely, these genres do challenge the scientific orthodoxy in some ways.

Ceccarelli (2011) recently argued that critique of scientific orthodoxy poses some risks

for rhetoricians of science as they may be blinded to the dangerous work in which some

non-experts (or, more directly, charlatans and political puppeteers) might be engaged.

This is a fair point to consider in the study of parascientific genres, particularly those

that I have intentionally set apart from or even in resistance to scientific orthodoxy.

Parascientific genres, in both the sense that Kaplan and Radin (2011) developed and

the sense that I have developed here, are indeed genres alongside the traditionally

powerful scientific genres. In the sense I have developed, parascientific are not
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antagonistic to science, but rather they are agnostic to the particular ideologies or

politics that stand in the way of open, accessible, and accurate scientific information

and knowledge. I would reject the idea that the kinds of texts that mislead or

misinform are parascientific genres; rather, I might call those pseudoscientific genres

(e.g., anti-vaccine pamphlets or pamphlets suggesting abortion leads to breast cancer).

Indeed, the very title of this study, Hacking Science, suggests that there is a sincere

interest in science and scientific research. Hacking science suggests improving by

exploring the limits of methods, processes, and practices. By exploring genres

employed for these efforts we see that Safecast and other groups are not merely

reflecting what has been established in traditional scientific communities, but rather are

repurposing and reusing aspects that work and inventing solutions for those aspects

that might be improved. We see this goal of improvement in Safecast’s arguments for

open data and independent third-party efforts to collect and analyze data.

The importance of this study, then, is to put into conversation those who are

concerned with scientific research, methods, and advancement regardless of their

status as experts. As we face increasingly complex natural and social problems,

technoscientific problems and engineered solutions to social problems, the role of

experts is changing and rightfully so. Simplistic divisions between scientific problems

and social problems are unlikely to stand as research continues to move out of the lab

and back into the world, as research in genetic engineering and climate change have

demonstrated. A challenging of boundaries around expert and non-expert, I suggest,

does not present the end of credibility, serious science, or advancement. Instead, the

changing boundaries around expert and non-experts, as evidenced through their

spheres of discourse, means an opening, a kairotic moment, to refigure science and

critical inquiry as central to 21st century living and embedded within the very fabric of
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our culture itself.

This study has concerned the relationship between experts and expert knowledge

and discourses, the ways those boundaries are maintained, and how those boundaries

can be challenged. Setting science apart from these other systems, including politics

and social concerns, is not only disingenuous, but also dangerous. As Harris (1990)

reminds us, scientists engage in the kinds of arguments that permeate almost every

sphere of discourse: “They argue. They challenge and criticize. They appeal to form, to

prestige, even to emotion. They build elaborate discursive structures out of loaded

terms, topoi, and set pieces. They change each other’s minds. They sway and are

swayed” (Harris, 1990, p. 14). If we understand this, and we understand that

non-scientists too can enter these conversational spaces and persuade, then we can

follow how the changing nature of expert and non-expert science communication

might unfold. Perhaps, knowing this, we can also learn “what ends we may have”

(Miller, 1984, p. 165).
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Appendix A – Biopunk Manifesto

by Meredith L. Patterson

Creative Commons Attribution 3.0 Unported License

Scientific literacy is necessary for a functioning society in the modern age. Scientific

literacy is not science education. A person educated in science can understand science;

a scientifically literate person can *do* science. Scientific literacy empowers everyone

who possesses it to be active contributors to their own health care, the quality of their

food, water, and air, their very interactions with their own bodies and the complex

world around them.

Society has made dramatic progress in the last hundred years toward the promotion of

education, but at the same time, the prevalence of citizen science has fallen. Who are

the twentieth-century equivalents of Benjamin Franklin, Edward Jenner, Marie Curie or

Thomas Edison? Perhaps Steve Wozniak, Bill Hewlett, Dave Packard or Linus

Torvalds—but the scope of their work is far narrower than that of the natural

philosophers who preceded them. Citizen science has suffered from a troubling

decline in diversity, and it is this diversity that biohackers seek to reclaim. We reject the

popular perception that science is only done in million-dollar university, government,

or corporate labs; we assert that the right of freedom of inquiry, to do research and

pursue understanding under one’s own direction, is as fundamental a right as that of

free speech or freedom of religion. We have no quarrel with Big Science; we merely

recall that Small Science has always been just as critical to the development of the body

of human knowledge, and we refuse to see it extinguished.

Research requires tools, and free inquiry requires that access to tools be unfettered. As
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engineers, we are developing low-cost laboratory equipment and off-the-shelf

protocols that are accessible to the average citizen. As political actors, we support open

journals, open collaboration, and free access to publicly-funded research, and we

oppose laws that would criminalize the possession of research equipment or the

private pursuit of inquiry.

Perhaps it seems strange that scientists and engineers would seek to involve themselves

in the political world—but biohackers have, by necessity, committed themselves to

doing so. The lawmakers who wish to curtail individual freedom of inquiry do so out

of ignorance and its evil twin, fear—the natural prey and the natural predator of

scientific investigation, respectively. If we can prevail against the former, we will dispel

the latter. As biohackers it is our responsibility to act as emissaries of science, creating

new scientists out of everyone we meet. We must communicate not only the value of

our research, but the value of our methodology and motivation, if we are to drive

ignorance and fear back into the darkness once and for all.

We the biopunks are dedicated to putting the tools of scientific investigation into the

hands of anyone who wants them. We are building an infrastructure of methodology,

of communication, of automation, and of publicly available knowledge.

Biopunks experiment. We have questions, and we don’t see the point in waiting

around for someone else to answer them. Armed with curiosity and the scientific

method, we formulate and test hypotheses in order to find answers to the questions

that keep us awake at night. We publish our protocols and equipment designs, and

share our bench experience, so that our fellow biopunks may learn from and expand

on our methods, as well as reproducing one another’s experiments to confirm validity.

To paraphrase Eric Hughes, “Our work is free for all to use, worldwide. We don’t much
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care if you don’t approve of our research topics.” We are building on the work of the

Cypherpunks who came before us to ensure that a widely dispersed research

community cannot be shut down.

Biopunks deplore restrictions on independent research, for the right to arrive

independently at an understanding of the world around oneself is a fundamental

human right. Curiosity knows no ethnic, gender, age, or socioeconomic boundaries,

but the opportunity to satisfy that curiosity all too often turns on economic

opportunity, and we aim to break down that barrier. A thirteen-year-old kid in South

Central Los Angeles has just as much of a right to investigate the world as does a

university professor. If thermocyclers are too expensive to give one to every interested

person, then we’ll design cheaper ones and teach people how to build them.

Biopunks take responsibility for their research. We keep in mind that our subjects of

interest are living organisms worthy of respect and good treatment, and we are acutely

aware that our research has the potential to affect those around us. But we reject

outright the admonishments of the precautionary principle, which is nothing more

than a paternalistic attempt to silence researchers by inspiring fear of the unknown.

When we work, it is with the betterment of the community in mind—and that includes

our community, your community, and the communities of people that we may never

meet. We welcome your questions, and we desire nothing more than to empower you

to discover the answers to them yourselves.

The biopunks are actively engaged in making the world a place that everyone can

understand. Come, let us research together.7

7This project description was recorded from Livejournal.com by Ashley R. Kelly on 6 July 2013.
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Appendix B –Kickstarter Proposals

RDTN.org: Radiation Detection Hardware Network in

Japan

by Marcelino Alvarez

Safecast.org (formerly RDTN.org) is a website whose purpose is to provide an

aggregate feed of nuclear radiation data from governmental, non-governmental and

citizen-scientist sources. That data will be made available to everyone, including

scientists and nuclear experts who can provide context for lay people. In the weeks

following launch, it has become evident that there is a need for additional radiation

reporting from the ground in Japan. This Kickstarter project will help us purchase up

to 600 Geiger Counter devices that will be deployed to Japan. (The project minimum

will fund about 100 devices). The data captured from these devices will feed into our

website and will also be made available for others to use via Pachube, an open-source

platform for monitoring sensor data globally. Our field members will be trained by our

advisors to properly use these devices. The field members will be required to report to

the website 8-10 times per day.

Open-Source Underpinnings: We will make the raw data available from our network

for anyone to use under Creative Commons 0 dedication. It is our goal that providing

this data to non-profit organizations, governments and scientists will keep people and

societies more informed in the current crisis as well as future incidents where data

might otherwise be scarce.

Phase 1 and Phase 2: We want to eventually build our own network of devices. We
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recognize, however, that there’s an immediate need to get devices on the ground now.

So our project has two phases. Phase 1 is about getting devices out to the areas with

the least amount of data. Phase 2 will focus on building a larger network of devices

that will help governments, citizens and organizations understand immediate and

long-term implications of radiation levels.

Where will they be deployed? In looking at a map of radiation detection in Japan,

there are many holes where no data is being captured whatsoever. Some of those are

very close to Fukushima while others are well outside of Tokyo. The initial set of

devices will be utilized in areas where coverage is sparse. We will deliver these devices

to people on the ground who have been trained in how to use them. It could be a

teacher, a university student, or a citizen scientist looking to contribute to the project.

Who will be using these devices? We want to provide the device to someone who has

an above-average understanding of technology, but not necessarily an expert. This

should be someone who knows how to install an app on their iPhone or Android

device, and is familiar with filling out forms on websites. No programming skills or

engineering degree is required. Knowing how to set up a wifi-router is a plus.

Device List: (UPDATED)We are currently working with a distributor of detection

devices in order to get them at a discounted cost. Due to the ease of use of the

CRM-100, we have decided to focus on this unit for our volunteers in Japan."

CRM-100 The CRM-100 is a general purpose geiger counter that measures alpha, beta,

gamma, and x-radiation. It is intended for personal safety and educational purposes,

not for professional applications. Like the popular Radalert 100, the CRM-100 features

a 3-second update on its digital liquid crystal display (LCD). The LCD shows the

current radiation level in your choice of milliroentgens per hour from .001 to 110 or
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counts per minute (cpm) from 0 to 350,000. When SI units are selected, the LCD shows

readings in microsieverts per hour from .01 to 1100 or counts per second (cps) from 0 to

3,500. This instrument also offers an accumulated total and timer function, up to

9,999,000 counts and 40 hours. A red LED blinks and a beeper chirps with each count

(the chirp can be muted).8

8This project description was recorded from Kickstarter.com by Ashley R. Kelly on 11 December 2012.
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Safecast X Kickstarter Geiger Counter

by Sean Bonner

Safecast launched a year ago thanks in part to Kickstarter. We’re making an awesome

limited edition geiger counter to say thanks! We wanted to do something special for

the Kickstarter community, who helped us get Safecast moving in the first place, and

thought that a limited edition version of the geiger counter we designed, at a

discounted price, would be a cool way to do that. So here you go: a Kickstarter

exclusive Safecast geiger counter. Limited clear plastic casing (like these pics),

numbered edition of however many people pre-order them here. The only way ever to

get this clear version is from this Kickstarter campaign. Obviously, this edition is a real

working geiger counter, 100% functionally identical to the forthcoming retail release

version.

Backstory:

Around this time last year we created Safecast, an organization with the goal of

collecting and distributing accurate and detailed radiation contamination information

to people in Japan whose lives had been impacted by the events at the Fukushima

Daiichi Nuclear Plant. A successfully funded Kickstarter campaign helped us pay for a

number of devices that we were able to get into the hands of volunteers to help collect

that data. Data which didn’t exist prior to these efforts.
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A year later we’ve collected 3 Million data points - more than any other organization,

and published them all completely freely and openly so anyone can use them without

worrying about licenses of any kind. We’ve expanded outside of Japan and are trying

to get a baseline for the planet so next time something happens we have useful

information to cross reference. It’s been an eventful year for sure. During this time

we’ve had a chance to use just about every geiger counter currently in production, and

many that have long been out of production. The thing is, radiation monitors aren’t

things that get a lot of development attention when there isn’t a crisis happening, so

even the very best models available now were designed 20+ years ago. We felt it was

time for an update, and now was the time to do it.
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This Device:

Our friend bunnie jumped in to help with the design, he wrote about his process

here.
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The final design features include:

• LND7317 pancake tube (aka the industry standars 2"" pancake sensor which
measures Alpha, Beta and Gamma radiation) + iRover HV board

• STM32-based microcontroller; sufficient CPU power to digitally sign logs with a
unique private key as a non-repudiation/anti-tamper measure

• 450 mAh Li-poly battery

• 3-axis accelerometer so sensor orientation can be recorded

• 128x128 color OLED display

• 6-button captouch array

• “hold” button on the back to lock the captouch array and prevent false triggering
of the power-hungry UI elements
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• lanyard attachment (important for the Japanese market)

• microUSB port for charging and data upload interface, featuring an FTDI-based
serial chipset capable of loading firmware into the microcontroller

• 3.5mm jack capable of bidirectional audio

• embedded hall-effect sensor (to detect attachments, e.g. for occluding alpha or
beta radiation)

• audible event notification via piezo buzzer

• low-power visual event notification via conventional LED

Why alpha, beta and gamma matter? Well, most geiger counters on the market are
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made to measure gamma dose rates. There’s nothing wrong with that, but without

measuring the beta and alpha particles the use of a geiger counter is very limited. For

example, if you want to find out how much a surface is contaminated, sensitivity to

alpha/beta particles will help you locate the ’dirty’ spot easily, while gamma only

measurement makes this difficult as gamma rays can travel long distances and make it

hard to figure out where they originated from. So for decontamination in a polluted

area having directionality and pin point capability make the huge difference. Not to

mention nuclides that are pure alpha or beta emitters and will be ’invisible’ to gamma

only devices. All in all, this Safecast designed geiger counter will be the swiss army

knife of geiger counters.

The design is completely open source (you can download the source files here), so that

everyone can benefit from these updates. International Medcom, who has helped us

out with hardware at every single step of this, agreed to immediately start producing

our design. Without them, this would just be an idea so they deserve a lot of credit for

pushing it into reality.
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Right now the top of the line device that Medcom makes, the Inspector Alert, retails for

about $700. If you’ve been paying attention to geiger counter prices you know there are

cheaper devices out there, but they are also less sensitive to some kinds of radiation.

We feel that this is important and why we’ve standardized our measurements and

devices around the 2" pancake sensor so that we can detect Alpha, Beta, and Gamma

radiation. Medcom’s Inspector uses this sensor, and we designed our new device

around it as well. As this device is to some extent an update to the Inspector, it will

have a higher retail price tag, probably closer to $800 when Medcom releases it.

408



This Kickstarter:

Funds from this kickstarter campaign will go towards the production of the limited

version of this geiger counter -which will basically be parts since a full production run

is already in the works. Additional fund will be used towards continuing safecast

efforts and data collection.

FAQWill the device be calibrated?

Yes, this will be identical function wise to the commercial version that Medcom

produces and they will calibrate everything before it ships.

Can this device be used to measure food?

No, measuring food is very complicated and difficult and while we’ve been looking

into new solutions there isn’t really an easy way to do this that we know of right now.
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Certainly there’s no handheld device you can use to test food before you eat it.

Any and all Software specific questions:

All Software and Firmware is still being written so I can’t answer specific questions

about this yet, but we designed this to be an update to currently available devices so

assuming it does what a current device does is a safe bet. As we get further along with

the development on this I’ll post a specific update on that.9

9This project description was recorded from Kickstarter.com by Ashley R. Kelly on 11 December 2012.
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Appendix C – Safecast Conference Presentation Transcripts

Artifact 1: Ars Electronica

[This transcript is taken from a video entitled “Safecast.org” from the Ars Electronica event,

held in Linz, Austria from August 31st to September 6th, 2011 (Ito, 2011). The talk was given

by Joi Ito. These transcripts are not official and any errors contained within are the fault of this

work’s author. Many discourse particles (“like,” “um,” etc.) are intentionally not included in

the transcripts. Paragraph breaks represent where there seemed to be a pause or change in topic.

Approximate timestamps are provided for those interested in locating positions in the actual

video. Currently the video from which the transcript was derived can be found on the Safecast

Japan Vimeo channel: https://vimeo.com/29267273]

Begin transcript —

[ 1:39]

Hi Everybody.

<audio popping>

Um, we need to get good audio sensors, okay...

So I’m just representing a whole big crowd of people and I didn’t do most of the

work so I want to make that clear. And it follows very well to, on the discussion we just

had earlier and the bill of rights; it’s close to probably the bill of rights we adhere by.

And we’ll dive into some of the issues we had in Japan.

[ 2:10]

We believe very much the same thing: that there should be a global network of
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open data sensor network. And for us open data is very important, and we’ll talk about

it a little more, and as the Chair of Creative Commons I feel very strongly that, while I

agree the data should be owned by the person, if possible the person should choose an

open license to make it available for everybody else. I’ll just add one little thing here at

the beginning. There is a license that we use that we call CC0. And CC0 is slightly

different from normal Creative Commons licenses in that it’s—that you’re waiving all

copyright—and you’ve made a normative statement saying that you should provide

attribution if possible, but with data it’s very difficult when you’re suddenly

crowdsourcing from millions of sources: you can’t give attribution to every person

typing in a piece of data. And so in order to do big data work on data you really don’t

want to choose a creative commons attribution licence that requires legally attribution

because then it stifles the development of code that runs against the data. So we use

CC0.

[ 3:18]

Having said that—I’m just starting out here because this is one of the questions we

have been debating inside of Safecast and I think we had this discussion earlier in the

forums—norms should be just as important as law. So while plagiarism isn’t illegal, it’s

immoral. Taking a copy of Mickey Mouse and putting it in your notebook is illegal, but

I don’t think it’s unethical. So I think you need to be very careful differentiating the

difference between legality and ethics. And, as Chairman of the Creative Commons,

this is one of the things people get tripped up on. Just because you licence something

under CC0—not license, actually, dedicate as a CC0—and you don’t require attribution,

it doesn’t mean you shouldn’t be giving attribution. You should always be giving

attribution if possible, but sometimes it is impossible and what you’re doing by

dedicating it as CC0 is making it legally possible to do things with the data, but you’re
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not giving people the normative right, or the ethical right, to steal your data. And so

this is just, we can go into this in the panel, if anyone’s interested.

[ 4:25]

But anyway, so we talked a little bit about March 11th. So what were we doing on

March 11th? I happened to be in Boston interviewing for my job at the Media Lab. And

Sean was in America and Pieter was panicking in Japan because his—he has family in

one of the really severely affected areas. And we were trying to figure out what to do.

Pieter is, among other things, a hardware hacker so he was trying to first find Geiger

counters, and we couldn’t find any, and then we said “okay, how do we build Geiger

counters?” Because the first thing was let’s figure out if we’re safe or not. The great

thing about the Internet is we found a bunch of guys over at Uncorked, a studio,

making a website that had been putting up data. They had had people say “well you

guys aren’t scientists, how do you know anything about data?” So they reached out

and said “hey you guys help us get connected with people who know what they’re

talking about?” You know, you mentioned earlier, we connected with other people

making maps... I called Ray Ozzie because I found out he was interested in some of the

data stuff. Dan, up there, is a guy who did a lot of the instrumentation after Three Mile

Island and he was on a committee after Chernobyl. He’s one of the super old-timers in

monitoring of radiation. Jun Murai, is the father of the Japanese Internet, he had

created a weather network. But bunnie huang is the xbox hacker, and he’s the CTO of

Chumby, and he’s one of the best open hardware hackers we knew. Akiba is part of the

Tokyo Hackerspace. Within days we were all kind of connected together and trying to

figure out what to do. Then within weeks we had a very broad network of people all

over the world: and we had data scientists, we had nuclear scientists, we had

physicians, all kinds of people connected together figuring out—This is, Sean made
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these slides, and I said “Whoa.” Lots and lots of people involved—and we started

Skyping, which was very interesting because I mean Skype is, you know, we all got on

Skype. We all just talked to each other on Skype and we were having a 24 hour

conversation on Skype always. And whenever we needed to talk we just hit the talk

button and we were online. I remember running around, holding my laptop, talking to

everybody, and it became almost like a situation room. Everything was happening in

real-time. And then we were using all the instant messengers and stuff like that. But

we had gone pretty far completely virtually, completely ad-hoc, very agile way where

we had people: a team building hardware, a team working on connecting with

PACHUBE, a team working on visualization, a team working on getting volunteers...

and it was, what was it, about a month later, [Sean Bonner corrects to a month and a

half from audience] a month and a half later that we all convened face-to-face in Tokyo

where we started hammering out the few things we needed to do face-to-face.

[ 7:18]

And so some of the problems... first of all, there was a lack of information. And,

you know, there was misinformation and this general lack of information, and we’ll go

into some of the details, but so we said “okay, let’s get information and give it to people

in a way that they can understand.” But the problem was we couldn’t get any of the

information because the data was locked up and we didn’t have devices. So we said we

have to get devices and distribute them. Collect the data and distribute it. One thing

we used was we did a Kickstarter project to get, I think, like 40,000 dollars. That was

some of our early fundraising efforts to get Geiger counters to Japan. But

fundamentally we just couldn’t get devices. Everywhere was sold out. Probably the

people who really didn’t need them are buying them. So we said “okay we have to

make these devices and then we have to make them mobile because we don’t have
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enough devices to put one in every single location. We need to run around and take

measurements and then we need to map it.”

[ 8:16]

So this is when Pieter [Franken] and the hardware hackers put together these

devices. This is a car-mounted Geiger counter called a bGeigie, I think there is one

downstairs, so that we can drive around and collect data. Pieter do you want me to

show this cause you were [Franken interjects to say “very, very briefly”]? So the news

picked this up [video playing]. This is the bGeigie on the news. Here is a team. And

this is, where is this, this is Koriyama? [Franken interjects “Koriyama, yes. This is

behind the school.”] so this is behind a school and this is a little pile of dirt. So one of

the difficulties with the units, we’re measuring with a 2” pancake sensor here in cpms,

which are counts per minute. You see the background around here is 300. When you

put the dirt there [to the Geiger counter] you’ll see it go up to [shows 1898 cpms on

video]. The thing that was happening was we were going around and seeing piles of

dirt with kids running around in them at completely unreasonable levels. Just for

comparison, you guys here, we’re at 40cpm here [waves around counter]; so you’re safe.

See it’s still going up [counter in video at over 5900cpm]. Anyway, I’ll go into more

detail about sensors, but as you can see the problem was a couple of different things.

The levels were amazingly high, but government officials were going to these towns,

measuring stuff, and then leaving without saying anything. Sometimes showing up in

hazmat suits, and leaving without saying anything, you know. Sometimes they

measure, they do these clinics where they measure people, and they’d say “okay,

you’re okay.” They wouldn’t give you the data. This was a really big problem for us.

[ 10:22]

So we found a lot of volunteers obviously once we started going in there. A lot of
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volunteers wanted to help. This is one of the groups. This is Watanabe [Uncertain

about transcription here]. And Watanabe has put together an amazing team. And this

has also been a really interesting cross-cultural thing because we’ve got Bulgarians,

and Dutch, and Americans going into villages and helping people with these

measurements. And now the team we have in Koriyama now have a understanding the

skills, how to do the measurements, how to decontaminate, and now they’re putting

together a task force so that if this happens in any other country they’ll go and

reciprocate and help cause they were here in Fukushima, were there to help. And

what’s really important is this sort of citizen science—and I was having debates with

some physicists, some professional physicists, earlier about whether citizen physicists

should be doing this kind of thing or not. There are a couple of problems. I know that

many academic institutions had told their scientists not to make any statements. And

then there were those who made statements that were extremely biased. And, you

know, fundamentally the government is setting safety levels and just jacking them up.

So I think in Tokyo we just went from 8,000Bq/Kg as the maximum you can have for

hazardous waste; I think they just bumped it up to, what is it, 100,000Bq/Kg—so now

it’s safer. They also have this terrible process where in Europe you can’t—once you hit

that number—you’ve gotta treat it as a radioactive substance; in Japan you can mix it

with dirt that’s not contaminated until you are below the threshold. So there’s just all

kinds of sloppy metrics going on and so by doing two things: by making the safety

limits very fluid, to be somewhat easy to manage, and then not giving the actual data

to the people, the people think they’re safe and they’re not.

[ 12:17]

Another really important thing, so these are some of the drive–by—driving maps.

This is kind of where we’re figuring things out as we were going. Because the problem,
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I think at PACHUBE you have this idea of putting sensors everywhere, which I think is

great, but because we didn’t have enough sensors we had to do drive–throughs. And

the tricky part about drive-throughs is we’ve got a GPS and we keep cruising and we’re

not getting the same place every time. So we’ve got GPS data and time data and we

tried to make a map where you could zoom and zoom and zoom and still get useful

information. One of the key findings that you’ll find here is that if you look at these

levels in the same little town you’ll get levels that are lower than Tokyo. And you’ll get

levels that are off-the-charts. So what you’ll find is you’ll find one house where the

third floor is completely radioactive because the caesium is stuck to the roof and it is

bleeding down. And the first floor is fine. And the next door is horrible and the next

door is fine. You find people being relocated from places of lower radiation to higher

radiation. So kind of like your map of that sensor up at 50 metres has no meaning,

actually the hotspot maps that the Japanese government have that say this town is

dangerous really doesn’t mean anything until you get into the neighbourhood and

figure out which corner is hot and which is not. And even when you get to the home it

is below the drain pipe that is hot but the backdoor is fine and you don’t want your kids

running around in that. And so the granularity of measurement we found after doing

these measurements is really, really important. Trying to express that is important.

[ 13:49]

Let’s see. So again the open data is really important. People still don’t understand

open data.The universities aren’t sharing with each other. There is a whole bunch of,

we’ll talk more about this in the panel hopefully, but just even people who are

well-meaning aren’t opening up their data both from technical formats and from

licensing standards. And as we did this, as we started collecting all this data, having

more questions, which is: what’s safe? Right? Because it depends; it’s a really, well first
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of all, we don’t know the physiology. There is a lot of debate about, at what threshold,

what risk there is, and for children how bad is it. And at the end of the day it becomes

your judgement about whether you’re going to take that risk or not. So making

something green or red is a really difficult thing. Having said that telling somebody,

“oh yeah your yard is 80 µSv,” that’s not very useful either. And the government

standards, as I was saying, keep moving around. So for the individual trying to figure

out how to display the data in a useful way so that people can cause action was really

difficult. This is one of the versions of the map that we came up with, which was

basically, if the level was the same from before the earthquake we left it white and from

green on up it’s how much higher was it than the background from before the

earthquake was another way of doing it.

[ 15:20]

Another problem was the units. You have sieverts per hour, which is kind of how

you measure radiation exposure, and then you have CPM, which is counts per minute

so that would mean events per minute that you detect on a device. Becquerels, which

is kind of the total amount of radioactive stuff there is in some mass. And one of the

problems is that the government uses kind of [Unintelligible] so a quick, not quick few

minute, explanation of radiation. You’ve got alpha, beta, and gamma. And those are

three different types of radiation that cause events to occur that make this [a Geiger

counter] take a count. With this sensor you can’t tell the difference between alpha, beta,

and gamma. In Japan radioactive substances were never supposed to leave nuclear

reactors. So they figured that the only kind of reading that you actually really needed

was gamma because gamma is the radiation that can penetrate. High energy gamma is

what goes through buildings, it is the stuff you get, that basically you would get

irradiated in from the outside, and since the radioactive particles weren’t supposed
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to—I’m not supposed to say particles, the radioactive materials—wasn’t supposed to

leave the reactors. You were never supposed to ever have the risk of ingesting this stuff.

And so alpha and beta emitters, which actually only go short distances and don’t

penetrate your body, the Japanese had figured oh well we shouldn’t measure those. So

if you look at a typical Japanese government issue Geiger counter there is a block of

metal in-front of the sensor to block out all of the alpha and beta. So then you only get

gamma because gamma is really all you care about. And so this device [holds up

device] doesn’t have the blocker so what happens is you take that little pile of dirt and

you move this a meter closer you’ll see the number go up like we saw earlier by 40

times. If you have an energy-compensated gamma detector, which is basically one that

is blocking out alpha and beta, and because caesium is the main material that is piling

up around these buildings is mainly a beta emitter. If you move a normal Japanese

government Geiger counter a meter closer you’ll see like what a 15-20% increase in the

number. So fundamentally what you find is you find people on TV using these Geiger

counters for gamma and pointing at apples and saying “oh this looks safe to eat,”

which is completely ridiculous for two reasons. One is you’re only measuring the

gamma and two because the apple until you dry it, pulverize it, you’re really not going

to see it because the water is going to block the alpha and beta. So there is a lot of

misinformation on how to gather information and how to express the information.

[ 18:03]

The other problem that we had was that we started to disclose all the data

obviously we have all the social stuff. You have parents asking what to do, once you

find out do you tell people, and that’s sort of the big next step that we’re working on.

And the government sort of nowhere to be found. There are, we reached out to the

government, and the government is really, I try not to attribute malice to that which
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could be explained by stupidity and so I’m going to to say that they haven’t gotten

around to it. They’ve been very absent in doing anything useful. So mainly we’ve just

been working with grassroots movements, which have been tremendously powerful.

[ 18:45]

And, finally, so bunnie huang has been working on hardware design and this ties

into the open hardware movement. So this is a design for an open hardware design for

a Geiger counter. And you’re gonna be able to download it, can you download it now?

[Bonner says not yet]. Pretty soon you’ll be able to download this design.The hardest

part is actually getting the sensor, which is this two inch pancake, but once you get the

sensor you will be able to download this device. If you look at the innovation around

Geiger counters this is probably the best one that we can find right now [International

Medcomm device]. They seem to have spikes in innovation whenever there’s a nuclear

accident. [audience laughs] So this is probably going to be this state of our Geiger

counter and you’ll be able to download it and build it in a Fablab near you.

[ 19:30]

And the stuff that we’re working on right now: we’re trying to figure out how to

make the maps better, it turns out the food supply is completely contaminated, and we

need to do measurements at the ends rather than the centre because we’re finding

contaminated food all over Japan right now, and we need to track that down. We need

to figure out better ways to measure people. We need to figure out better ways to

measure soil. What you’ll find is you find organic famers, and this is really just tragic

stuff, you’ll find organic farmers with these huge farms and no tools to measure their

soil. And, in fact, you’ll find one section of their farm contaminated and everything

else okay. So if somebody could just go with a Geiger counter and measure their soil

they could plant. But right now what’s happening is they can’t plant anything. Or they
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plant everything and they have to chuck it all. So you’re finding farmers going out of

business and really it’s just a disaster and the government’s really not helping at all.

And then the other thing is we want to baseline the planet because you never know

what is going to happen and we need to use this as an event to force data to be more

open, to get sensors everywhere before we need them because what’s really important

to know how different it was from before the incident happened. And the fact that we

only had one Geiger counter in Kyoto is really a disaster in some ways, I mean, we

should have been collecting data from the beginning. So we need to instrument the

whole planet. We also want to see how this is affecting the rest of the planet. And,

similarly, we should be tracking medical data, right? Because the other problem is that,

because of all the coverups, what we should be doing is measuring every single

symptom that is occurring all across Japan and every single hospital to do big data

crunching on the trends. We should scrub it for privacy and stuff like that, but we

should be able to see, overlay, where the radiation is, where the food is contaminated,

and to try to see what sorts of things are happening. And it’s, in a kind of morbid ways,

a great opportunity to collect a lot of data on the effects of radiation, but none of it is

being done.

Thank you. [Ends 21:37]
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Artifact 2: New Context conference

[This transcript is taken from a video entitled “Practice of Lean Start-ups” from the 2011 New

Context Conference. The talk was given by Pieter Franken. These transcripts are not official and

any errors contained within are the fault of this work’s author. Many discourse particles (“like,”

“um,” etc.) are intentionally not included in the transcripts. Paragraph breaks represent where

there seemed to be a pause or change in topic. Approximate timestamps are provided for those

interested in locating positions in the actual video. Currently the video from which the transcript

was derived can be found on the Safecast Japan Vimeo channel: https://vimeo.com/31938093

Begin transcript —

[ 0:30]

[Intro in Japanese]

Good afternoon everybody. My name is Pieter Franken. I’m going to talk about a

few things. I was talking earlier about large companies and now I’m going to talk

about a very small, very small, group of people that I’m involved in together with Joi

Ito, and Sean Bonner, and some other people in the room. Ray Ozzie and Joe. We

created a volunteer group called Safecast. I want to ask one question: who knows

about Safecast in the room? Who’s heard about it? [looks around covering eyes from

light] Okay, then, I’m going to talk slowly. [laughs]

[ 1:04]

All right. Safecast is a volunteer group and we started literally about six months

ago. [tries slides to make sure they’re working and changes initial slide] Six months

ago everybody knows we had a huge earthquake here in Tokyo. I’ve lived in Japan for

422

https://vimeo.com/31938093


almost 20 years and it was a major trigger for lots of things to happen, at least for

myself. And my family is from the North of Japan because my wife is from there. We

had a tremendous amount of things happening in our personal lives, but also there

was a major disaster that happened two days after the earthquake. We had a nuclear

crisis in the Fukushima nuclear reactor.

[ 1:44]

Exactly six months ago the previous New Context conference we were here on the

roof measuring how much radiation there was on the roof. You can see Ray Ozzie in

the picture and then [uncertain about name for transcript] a few members working the

Geiger counters in the picture and we’re checking out what’s happening. At that time

we had some ideas of what we wanted to do about radiation and we created Safecast.

So what I want to do first of all is show you what happened in six months and then I’m

going to talk about how we did that. And then I want to share a little as to what we’re

learning; how can you project that from a non-profit volunteer type of organization

into commercial space. Or vice versa.

[ 2:26]

All right; here we go. Six months ago when the disaster happened we started this

thing where we had no Geiger counters, we had no data about radiation, we had no

money, and we had no nothing, we had zero—we were just having idea.

[ 2:46]

The first thing we did was is we ran a Kickstarter campaign in April and we

collected 36,000 dollars in five weeks. And we succeeded in our Kickstarter. We got

money and with that money we did this: [video plays primarily in Japanese language

from 3:04 to 8:15]. All right so we started six months ago, so in three months we were

already on the primetime news in Japan, as you could see. We had at that time ten
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Geiger counters. We has about half a million measurements. We had 36,000 dollars in

funding. We had 50 volunteers working part-time or full-time worldwide on this and

we had created a website, Safecast.org. And as you can see we had a major university

here in Japan actually tied up with Safecast and the Scanning the Earth project, and

have been working together over the last four months or so.

[ 8:47]

These are maps we made. So after the first remote [drive] we started create maps

that we could put on the Internet. You can go look at these maps and you can see every

location in the North of Japan; you can see the exact radiation level. [Uncertain of term]

of our system is 50 metres. So in your street you can see how much radiation there is.

You can type in your address and it will take you to your street and you can see the

radiation level there. It’s extremely important for people in different areas that have

radiation. People have extremely high anxiety levels. People can’t get Geiger counters.

They’re worried about the future. They want to know what’s happening.

Unfortunately the Japanese government publishes data that is extremely aggregated

and doesn’t really tell you what’s happening around you.

[ 9:25]

We work with Keio University, and together with Keio University we brought

Softbank and Yahoo! on board. And if you go to Yahoo! main topics in Japan you can

click on a link that says “radiation level”: that brings you to radiation.yahoo.co.jp. You

can see a radiation map of fixed sensors that we put in Softbank shops and this entire

thing is done by Safecast and it is broadcast by Yahoo!

[ 9:50]

Then we went home and this was about the fifth month. One of the big problems

was that our map, you may be aware of the problem, there is a 20 kilometre zone
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around the Daiichi plant and we wanted to measure inside there as well. The reason is

also people got evacuated and we said we wanted to tell people what is the radiation

level around your house, but as you can see it’s forbidden to go in. Then we tied up

with Tokyo University and they had researchers who were active in the zone and they

said, “you know, we don’t have the right equipment and we want to use Safecast’s

equipment.” And they actually mapped out the 20 kilometre zone for use as well. But

this is fairly recently done. And we still have another 75% of that area is already

mapped by Safecast.

[ 10:33]

Then we went on, and actually Ars Electronica which is a major exhibition in

Austria that brings together art and science, they asked to exhibit in one of the

museums in Linz our system as an art document. So if we expect that six months ago; I

don’t think so. But this is all what happened.

[ 11:00]

So then after six months we had about 25 Geiger counter systems, 100 fixed sensors

we have deployed now, we have about a million measurements, 150 volunteers

working worldwide, we actually rebuilt our whole website in-between, we have now

working together five major universities (three in Japan: Keio University, Todai [Tokyo],

Nihon Daigaku, and outside of Japan we’re working together with MIT Media Lab and

we’re talking to University of California Berkley in terms of nuclear science support),

we have quite a group of companies that are taking our system and measuring with us,

and as you can see we have done Geiger Art. So what is next? We just announced the

millionth measurement we did. If you put it in contrast there is no other volunteer or

government group that has done so much measurement.

[ 11:50]
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This is last night at 11 o’clock or 10 o’clock in, this is in Koriyama. Koriyama is one

of the cities in Fukushima; it is pretty much affected by the fallout that happened after

the explosions in Daiichi. And these are ordinary people that, most of these people are

evacuees of the exclusion zone [slide shows photo of people], and they all teamed up

as a volunteer group to measure in Fukushima. That’s what they’re doing right now.

Young people, older people, they’re all very very focused. We talked about how to

extend the scope. We’ve also talked about how we can build the equipment we built in

Fukushima.

[ 12:26]

Ok, how did that breakthrough happen? You know, I’m just talking about like it’s

ordinary that we had nothing six months ago, and as you can see, lots of things

happened in a very short amount of time. So what caused us to sort of break out of our

natural pattern?

[ 12:41]

First of all, what happened was just after the earthquake, Joi, myself, and Sean

Bonner were on an email exchange and we were trying to figure out what Geiger

counters to get and what to do and realized quickly that there were no Geiger counters

because the world’s store of Geiger counters was sold out literally in one day. They’re

not commonly sold. And we came up with the idea that we need to kind of see if we

can put something together. What we did is we, Joi started to call lots of people, and an

amazing amount group of people got gathered around Safecast. Those people started

to call other people and in a very short amount of time we had a core group of people

that are currently now running Safecast. We have about 40 people who are the core of

the Safecast organization and we have maybe today 100 more volunteers around that.

You can say “wow, you know, that’s amazing,” your startup is started and you started
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from nothing and we have a core group of people that are very focused.

[ 13:39]

How we connected was very interesting. After the earthquake we connected by

Skype, we used Twitter, we used chat-rooms, we used email, we used all kinds of social

media to connect. Through that we basically started to think through what to do. We

had people in Singapore, London, US, Japan, and all kind of places; they’re all getting

together, never work together again, and they’re trying to get things going.

[ 14:05]

So what triggered our change of mind? We thought it was going to be, well no

Geiger counters, there is a lack of radiation information, so let’s go and get data and we

give it to people in Japan. So it was simple, we collect all the data, put it on the website,

and everybody can go to the website and see what’s the radiation level. There was a

problem with that and it was that there was no information about radiation. So there

was actually nothing. Once we collected what was available we saw that we had a few

data points in Tokyo and a few in Hitachi and the entire of Japan was basically no data.

Then we said, okay that’s easy, we’ll go buy Geiger counters and give them to people

and people will start measuring it, crowdsourcing it, and the data will go to the

website and then we’ll publish it. Problem was there were no Geiger counters so that

didn’t work. So we said “okay, no Geiger counters, no data, what do we do?”

[ 15:00]

What we then decided, was against what we would normally do because we are,

lots of people in the team were not going to think about building things, but we said

okay we’ll build our own Geiger counters, put them on a car—Ray Ozzie was sitting

over there with the amazing idea just put it on a car and drive around with the Geiger

counter—then [uncertain] we’ll go get people because we need to drive the Geiger
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counters around so we’ll get people. We collect all the data, put it on the map, and

we’re done. And we’re going to do it fast because it’s a crisis. The nuclear crisis is far

from over, but at that time specifically there was so limited information they didn’t

know where the fallout was, we didn’t know how dangerous it was, we didn’t know

what came out of the sky, so we really wanted to move fast to get that data out so we

could protect our own families, and with that, other people’s families.

[ 15:54]

So here we are. This is Tokyo Hackerspace; it’s a small group in Tokyo where

people put things together, all open hardware, open software, people who do all kinds

of things that you normally don’t do at home. So here we’re putting together our

system. Here we’re putting the system on the car. Here we’re trying out bicycles, but

we said bicycles are too slow. So we said let’s get a very fast car. So we thought Teslas,

but Teslas are really expensive. [unintelligible over laughter from audience] So we got

the 2001 Nissan Wingroad, it was donated, so we said we’ll take this car. This is the

Safecast car though. Then we got people, people all over Fukushima and other

prefectures to team up. This is in Iwaki where volunteers have put our system on their

cars. You can see this is the smallest car I’ve ever seen in my life, but it fits. And it fits

on any car. Any car you have mounted it works. And here, this is actually yesterday,

this is in Aizu-Wakamatsu. The person who is looking at the monitor here is Yasuo

[Uncertain], Yasuo [Uncertain] evacuated out of Namie, which is very near to the

nuclear plant. And he’s very worried and he’s going actually tomorrow he’s allow to

go back to his house to check it and he’s going to take our system to his house so that

he can measure radiation around his house because he actually wants to know what

happened and he can’t get any information any other way. And he’s looking at a

Safecast map.
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[ 17:18]

Okay—so what happened was we moved extremely fast. The first drive we did

with our system was literally one month after the disaster happened. The system we

developed was literally built in six days: hardware, software, assembly, putting it on a

car, testing it; six days was the total cycle to get it out. Very very short delivery cycle. So

if we’re talking about ship it; this is a very good example of what it means. Basically

you narrow focus, you say this is the day that you must get something done, and then

you work backwards. By working backwards you come up with ideas that you would

never ever have come up with. And the person who said should it be done in a week

was Ray, who is sitting over there, and I’m very grateful that he gave us a challenge

because otherwise we’d still be thinking about it. And it was all done by people that I

have never met; complete strangers more or less, except for Joi, of course, but

otherwise, you know, I had no idea. And it all worked.

[ 18:18]

But how did that all happen? So what I want to highlight a little bit is: Safecast is

focused on radiation; we’re trying to work as a volunteer group, but a volunteer group

is not much different from running a company or something that you try to build up

from scratch. And when you’re in the type of environment, be it a very large company

or a very small company, you have the same dynamics happening over again. The

reason for that is because you’re interacting with people and people have specific

patterns, how they look at things, and those patterns can either help you to move

forward or make sure that nothing happens.

[ 18:53]

[key features slide begins]

So first of all, as Joi was saying, embrace serendipity. All the things that happened
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that I described in the beginning, no body had thought six months ago when we were

walking on the roof of Digital Garage realizing there was fallout in Tokyo, no body had

thought that this is what would happen over the last six months and we could never

have planned for it. Most of the things we did were a combination of focus and trying

to get to the goal, but also very much were influenced with lucky accidents that

allowed us to change our direction quickly and say “oh wow we can do this” or ‘we can

do that.” We didn’t have a plan. But we planned whatever we saw a week ahead of

time and started to work on it. Some people thought we were crazy, other people

thought that, you know, this is truly amazing how this is possible.

[ 19:40]

The other thing we did was broke things into parts. We looked at the problem and

said we have hardware, we have software, we have physical assembly, we have data

that has to go on the website. All these things are broken into parts and different

people took up the task to get it going. There was no single master design; it all had to

come together. We figured it out as we were going, but it allows you to do is break

things into parts, remove dependancies, individual teams move very fast; they’re very

effective. I believe the iPhone or Apple works uses the same method; they decouple

software from hardware very, very rigidly and it allows you to narrow focus and you

don’t get constrained by your limitational know-how in specific areas.

[ 20:21]

We use the immediate goals, we’re using that every time, we’re saying this is what

we want to achieve, this is what we want to get. So one week we want to be here, next

week we want to be here. And just focus on that. We didn’t worry too much about

what would happen after that because we didn’t know what the next step would learn

us so we could incorporate that.
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[ 20:38]

Also, it is very important if you do these things you have to assume things will go

wrong, and they do go wrong all the time, and you have to counter them. You have to

think okay how will this go wrong? The dynamics of people working together, you

have deliveries, you have time there is the money there, will this happen, what will the

Japanese government do, are we going to get a visa or not? Lots of things can go wrong

if you do this type of stuff. So what will we do or how will we counter it? Taking small

steps is very important. The problem is as humans we have a brain and a brain can

think without constraints and because we can think without constraints we tend to

think we can do anything, but once we take a step it is very difficult. So the smaller

step you make, the bigger chance you get to get it done. Even though your brain can

think way ahead the physical drag of things is what you have to focus on because that

decides if you will be successful or not.

[ 21:30]

It is also important to get the best tools you can get. Doesn’t mean that you will get

the best tools available, but the best tools you can get around you is important. Don’t

handicap yourself with stuff that is flaky. Get the best you can get.

[ 21:43]

Very important in today’s agile or development techniques, as programmers or

technologists forget easily these days is we reuse a lot. Reuse is an art. So how do you

reuse as much as you can and switch off your brain, and try not to improvise too much,

and say “how can I reuse what I have?” Because if you can reuse it then you can benefit

from that.

[ 22:07]

Leverage open. There are so many things available that are open. The whole system
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that is here is built with open hardware, open software, we use CC0 license [pointing

to device]. Everything is completely open and the power of open is tremendous.

People can use our data, scientists can use it, it creates a complete new opportunity

because people say “oh I can use your data. I can help you with something else.” It’s

been very, very useful.

[ 22:30]

Another thing is: don’t do everything yourself. This is a big handicap in Japan. I’ve

been here for many years and there is a tendency to do it all yourself and it’s a big

problem because you as a human have limitations, you are good at a few things, and

the rest you have no clue. Try to acknowledge that and try to see where you will focus,

where you will be bringing the differentiation in your job or your company or whatever

you try to do. And bring in expertise where you don’t have it. And noticing that

weakness is difficult, but you have to focus on it, because otherwise you will attempt to

do everything yourself and then you’ll see you only have two hands.

[ 23:09]

Make sure that while you do that that you focus on what differentiates you; don’t

go do things that have already been done. That’s why you want to reuse. It’s already

been done, but I’m going to bring you that little unique piece that makes it useful. So

the differentiation here was that the government was already measuring, being

differentiated by we’re going to measure every street in Japan. That was the

differentiation. We’re not going to measure every square kilometre; we were

measuring every 20–30 metres and that made a huge difference because a square

kilometre of radiation is useless because radiation is extremely blotchy, it changes

dramatically. So if you don’t measure it every quarter, people will not get a value that

is useful to them. And that was the differentiation.
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[ 23:47]

[Unintelligible] And it’s already said many times that embracing failure is

important. You know, lots of things that didn’t go well in those six months, but because

we were working on small goals, we could easily trace back. Nobody lost their face if

something didn’t work; they said, okay fine, what do we learn, how do we reposition

ourselves? And that’s very important. And then as you do this, think about what

you’re going to do next, while executing your first step.

[key features slide end]

[ 24:10]

I talked about it a little bit before the panel, are these techniques useable anywhere?

I think very much. And I told you I contributed to a book about that, so I won’t talk

about it here, but yes these can be used in very large organizations. And I’ve personally

experienced for the last ten years you can turn a humongous, monolithic company into

like micro companies that are very, very agile to manage.

[ 24:34]

Okay, I know I’m overtime, but the other thing that’s important is as you execute

small steps don’t forget to dream. So what are we going to do next? These are the

dreams, sorry. Three months from now, which is a more foreseeable, we want to have

mapped the entire Tohoku—the entire North of Japan. That will mean we have maybe

100 of our systems built, maybe 300 fixed sensors, maybe two million measurements

done. Twelve months from now we have even more scarier goal. We want to do entire

Japan, every street in Japan. There will probably be four million measurements, we

will probably have 500 of our systems built, 1000 fixed sensors.

[ 25:10]

And then what do we want to do next? I have no idea. We don’t know because
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things will change. But maybe we can get much more Geiger counters, maybe we can

do two billion measurements, you know, if we can do that, we can Safecast the planet.

We can measure the environmental radiation and environmental conditions around the

planet. Will we get there? Don’t ask me.

[ 25:30]

But, we have started, we’re started in Hong Kong, we have measured there. What is

interesting for everybody to know here: Hong Kong radiation levels are three times

higher than Tokyo. You know that, right? Okay so [Unintelligible]. We’re also

experimenting, seeing if we can measure the ocean.

Okay so this is Safecast. You can follow us on Twitter and you can see on the web

site. Thank you very much.

[Ends 25:51]
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Artifact 3: Chaos Communication Congress

[This transcript is taken from a video entitled “Safecast: DIY and citizen-sensing of radiation”

from the 29th Chaos Communication Congress (29C3), held in Hamburg, Germany from

December 27th to 30th, 2012 (Bonner, 2012b). The talk was given by Sean Bonner. These

transcripts are not official and any errors contained within are the fault of this work’s author.

Many discourse particles (“like,” “um,” etc.) are intentionally not included in the transcripts.

Paragraph breaks represent where there seemed to be a pause or change in topic. Approximate

timestamps are provided for those interested in locating positions in the actual video. Currently

the video from which the transcript was derived can be found on the chaos Computer Club media

site (CCC-TV): http://media.ccc.de/browse/congress/2012/29c3-5140-en-safecast_h264.html]

Begin transcript —

[ 0:28]

[Begins by testing microphone; asks if the audience can hear]

I’m going to talk about this project called Safecast that I’ve been working on for the

past two years or so. I’m going to start off with a couple of stories that will sort of put it

a little bit of context for you.

So in Mar– April– May, April. April 2011 a group of people that we were sort of

working together with on this project went to Fukushima with a bag full of Geiger

counters; they were the first Geiger counters we’d gotten our hands on at this point.

And they went there with the plans of measuring the contamination levels at schools.

At this point there wasn’t really any information getting out to the public. Nobody

knew what was going on. People couldn’t get anything reliable. They didn’t know who

to trust with the information that was getting out. And so we had sort of tooken it upon
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ourselves to try to get some of this data. And we weren’t really sure how long we were

going to be able to do this. It was sort of a weird political climate. We sort of assumed

that there would be someone who knew what they were doing was going to come in at

some point and do stuff. So we figured if nothing else if we can get in and measure a

couple of schools that would probably be good and we didn’t think we’d get a lot of

political blow back from that because who would object to measuring schools and

making sure the kids were safe. It turned out the schools objected and we were actually

told we couldn’t take measurements at the schools because: what happens if we find

something? Then they would have to do something about it. That actually happened.

[ 2:08]

So a couple of months after that, once we had gotten into the habit of going and

taking these measurements and everything, we found this area, which is actually, at

this point, the highest radiation levels that we had found. This borders actually at the

evacuation zone that had been set up by this point. Across that line it’s considered

unsafe to live by the Japanese government at this point. Everybody got kicked out.

And so on this side of it is a handful of guards who made sure that people didn’t cross

that because it’s not safe. So they were standing around all day, every day, for over a

month at this point and the only thing they had was some rubber gloves and paper

masks. And so we were there in a car and had a bunch of Geiger counters and they

were going ballistic and beeping all over the place and we’re talking to these guys and

we’re like “so it’s unsafe right there and you’re right here like all-day long. Are you

worried?” and these guys were like “No. Our bosses say it is safe so we have to trust

that.” So that’s sort of like what’s going on at this point.

[ 3:25]

All right so I’ll go back and explain like where that all leads to. So March 11th, 2011
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there is this earthquake and resulting triple meltdown at Fukushima Daiichi in

Fukushima in Japan. And I was in Los Angles and we have earthquakes in Japan, or

we have earthquakes in Los Angles, and so out of mutual earthquake respect I’m

emailing my friends in Japan right away and making sure everybody is okay. Some of

them had information; some people didn’t know what was going on. So really quickly

a handful of us were running an email chain and realized that people in Japan couldn’t

get any information probably because they were freaking out because there is like a

nuclear plant melting down not too far from them.

[ 4:12]

So we thought, look, we know how to Internet. We are gonna go collect this data

that’s out there and put it someplace that’s visible that people can check out. So we

started looking around and what we found out was that there wasn’t really any data.

There wasn’t really anybody paying attention. There was a handful of monitoring

spots set up and they were mostly useless because they were way on top of buildings.

And they would publish these giant wide averages rather than any kind of specific

data. They were mostly set up to measure cosmic rays. They were pretty much useless

for what was going on. We really couldn’t believe that this was the case but we were

looking around and that was it. So our big plan to just harvest this data that was out

there and put it in some kind of presentable format instantly fell apart.

[ 5:03]

The people who were, we were in this email chain together—my friend Joi Ito is

there, this guy Pieter Franken who lives in Tokyo is there, we have bunnie huang, some

guys from the Tokyo hackerspace, some guys from hackerspace in Los Angles, some

guys who are working on some web stuff, some guys who are working on some design

stuff—we have a bunch of people who are just in this email chain. And this email chain
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got turned into this Skype chartroom, which was sort of like a little bit less functional,

crappier UI [User Interface] IRC [Internet Relay Chat]. And so we were using this 24

hours a day and just having this discussion. We were trying to figure out how we

could get data. Anytime the people in the room couldn’t come up with an answer

somebody there knew someone who did. So okay we know a guy who builds Geiger

counters, lets pull him into the discussion. So it was a very active thread where just

people kept coming in and they’d answer some questions then they jump out and we

started putting ideas together.

[ 6:00]

So we came up with Plan B, and that was: we could sort of harvest the networks

that we had, and get the word out, and raise some money and buy, you know, a couple

thousand Geiger counters, give them out to people, and get these people to collect the

data and publish it back and then that way there would be real data. So that’s what we

thought we would do and we had a Kickstarter to try to raise some money, got some

things together, and then we realized that wasn’t gonna work either because there were

no Geiger counters. I guess before March there was really no market for measuring

radiation, nobody cared about it. If your job was selling Geiger counters and you sold

five Geiger counters a month you’re pretty psyched. That’s big, big business. So

instantly the whole world supply of Geiger counters sells out like 24 hours after this

meltdown and all got ship to bomb shelters in Ohio or something. So everybody in

Japan couldn’t get them. We couldn’t get them. So our plan to get a bunch of Geiger

counters and hand them out to people was instantly bust right away so we had to come

up with another plan.

[ 7:06]

So we got all these people that we had in the chat-room, we said let’s all go to
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Tokyo, we’ll sit down in a room, we’ll put our heads together, we’ll look at what we

have available, and we’ll try to figure out a solution. So we all got into Tokyo, we all sat

down in this room, we talked and said okay let’s put everything we have on the table

and try to figure out what we can do here. We had a couple of Geiger counters and we

had some duct tape. So one of the guys who was in the room, Ray Ozzie, came up with

this fantastic idea and he said “what if we could attach a Geiger counter to a car and

make this mobile?” So then rather than having one device taking one reading in

somebody’s hand we could go collect a bunch of readings with it. Maybe that would

make one device a little more useful and we could sort of stretch out what we have a

bit more. So we were like this is a fantastic thing.

[ 8:02]

So right away we put this plan together. We going to do a drive and collect this data.

So this is what we did: so we took a Geiger counter and we literally duct taped it to the

window of a car and, this is brilliant you guys will love this, every ten minutes we took

a picture of it with an iPhone that was geotagged. [applause] I know, I know; it’s

awesome. So we got all these pictures together, put them into iPhoto, and looked at the

geotags, and read them by hand, and we actually had some semblance of data that we

had collected over a drive. So this was the very first thing we put together and we were

psyched because this actually worked; we actually got something. But, it sucked. That

was like the worst thing possible—trying to look at every photo and log it—it was just

a nightmare. So we had to try to figure out another option.

[ 9:03]

And so we came up with this instant iteration—actually I came up with instant

iteration when I was making this thing [the talk/slides], we never called it that, but I

think it sounds cool so we’ll use it—but so we decided we needed to do something else.
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So we came up with this system that sort of—from this point on I’m going to talk more

about the system in a little bit—called it bGeigie, which is like a b in reference to a

bento box because it sort of looked like a little Japanese lunchbox basically. And so it’s

a Geiger counter in a self-contained unit we can stick on a car and drive around and

collect some data.

[ 9:38]

So the design process of how we came up with this is almost as interesting, maybe a

little bit more than what we found in it. And so immediately we started taking these

measurements and literally we would design a device go out a while and use it, collect

some data, come back with feedback from what we were doing—how it was working,

how it wasn’t working—and change it, and then fix it, and then build a new thing. Put

out and take readings with that tomorrow. At every step of this process we were taking

readings. There was no way for us to sit around and think well let’s get this together to

put out six months from now that we’re gonna put it out. We literally, we have to

design something that we can take readings with tonight. And this was our motivation

through this, as we kept going with it. And literally we would come up with a design

that worked and say “okay we have to build five of these” and we would go to the store

and buy parts for them and like the next day we would get ready to build them and

have wrong parts because it had already changed in that 24 hours in-between there. So

it was really moving quickly and we were constantly changing it.

[ 10:42]

So in our first month our only concern was getting something that worked. It

wasn’t really very usable, you know, taking a picture... it was kind of a pain in the ass,

but it actually worked and it got things done. By three months on our concern was

more how do we make usable, how do we make it easier to do and how can we repeat
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this, and then in a longer-term, you know, we wanted to figure out how not just we

could do it, but how other people could do it and how we wouldn’t end up spending

like three thousand dollars on every single one of these things.

[ 11:10]

So the very first version was really big and awkward. We had a Geiger counter

inside of a little water tight case, and a USB GPS that we attached outside of the car,

and these were running into the car to a netbook that we had that was logging the data

and keeping track of it. There was a bunch of power, and all sorts of obnoxiousness

going on, but it worked. So we made a handful of these things, but right away realized

that this was a problem and then we moved on to the next version. And this is kind of

the version we’ve been using mostly for the past two years. And this is what we call, I

think, the bGeigie mini or something, but this is a full-size off-the-shelf Geiger counter

with an Arduino and a custom shield, logs the data right in there, so everything’s

contained in this box. There’s no cables running all over the place, GPS logs the data

point every five seconds as we drive, come back and we have 20,000 data points from

driving around all day long. Sort of Google Street Mapping thing; we can start

collecting this data.

[ 12:16]

But buying a whole bunch of commercial devices and putting everything together

wasn’t necessarily the most cost effective way. That costs about a thousand bucks for

each one of those. So what we’ve been working on over the last year is a design for a

more manufactural version and this is about ready to go into production and this cuts

everything in half and gets rid of the off-the-shelf Geiger counter and just uses the

actual parts that we need. So that’s all coming together.

[ 12:39]
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And those were, those are kind of like the big milestones as we went, but there’s

really like I said we were making changes everyday so we actually had a new version

that we were sort of using every 3–4 months. We were making versions for different

things. So we had a version that was just for our volunteers who didn’t necessarily

know all the ins-and-outs of how to build a device because a lot of—you know we’re

building these in the Tokyo Hackerspace, a lot of people who were building them were

then taking them out, if something broke they knew how to fix it—but we also had

people in neighbourhoods in different prefectures who just wanted to help out. So we

were just giving them devices. We had to build something that was a little more robust

and that they didn’t have to tinker with, they didn’t have to turn on switches or

anything, we could just hand it to them and it would just work. So we were making

different versions. We made one that, made a couple of them that was actually all the

electronics stuck inside some other thing that look like a radio or something so that

people could take them places and not attract a lot of attention if we were worried

about some stuff like that. So we were making lots of different versions for different

things to collect all this data.

[ 13:40]

What am I going to say here. Oh, yeah. So to make that even easier, we started

working on a kit. Everything that we’ve been doing is open source on this, we publish

it all on a website, and we’ve been working on a kit that then anybody could go get the

parts for. And that’s, that’s this [holds up device]; it’s like tiny, right? This is, this does

everything that we need it to do; it has GPS, it has the Geiger tube in there, it takes the

reading, it does everything. These, the parts are online, you can, you know, see the

parts list, build this thing yourself if you want. Some of the parts are a little bit harder

to find so we’re trying to get them all together so we can offer some kits as well. But
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this way, anybody, anywhere can help out and start collecting this data, send it back to

us, do whatever they want with it.

[ 14:32]

So the reactions to this changed really quickly. At first, like I said, those stories I

told you, you know, people didn’t know what was going on, they didn’t necessarily

want to know what was going on, they were afraid to know what was going on. Once

it became clear that the situation wasn’t going to go away, that it wasn’t gonna just get

better tomorrow, and once it was clear there wasn’t really any sort of any magical angel

that was going to come in and take care of everything, people really started to gravitate

towards us because we were the only ones out there doing anything. So we had a lot of

volunteers coming in from all over the place, asking how they could help, what they

could do in helping spread the word. So right away kind of our street cred in Japan

really helped push us along. So we had volunteers who were driving things around,

we had someone give us a car that became the official Safecast car, and we drive that

around and its covered with all kinds of electronics. We had people strapping devices

to their bikes so they can drive places that cars can’t. We have universities who had

crazy clearance that we couldn’t get ourselves taking these things right up to the gates

of Fukushima. So like right up to the plants they were walking with our devices to

collect this data and we were publishing back online. So every piece of data we got we

were publishing it online immediately. We were publishing everything with a CC0 so

anybody could take it, anybody could use it for anything, there was no restrictions at

all so it was spreading pretty quickly.

[ 16:00]

So when these guys took these devices all the way up to the plant, inside the

evacuation zones, we found something interesting. And that is: so, this point here is
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the plant, the first circle is the mandatory evacuation zone, and so everybody inside of

that circle got kicked the hell out. The second circle was the voluntary evacuation zone

so that was where they were like “well, if you want to leave you can, but we’re not

going to give you any money. You know, it’s up to you if you want to leave or not.”

And then outside of that is what is considered safe. And so what ended up happening

was there was actually a lot of people who got moved from areas relatively low

readings to areas with relatively high readings, which is a tricky situation. So we

published this data and the very next day the Japanese government published their

data, which almost mimicked this and it turns out they’d had it for months and they

hadn’t published it, which was also problematic.

[ 17:00]

We had a lot of support, we started getting this stuff together, and we really, we

started getting this data around. We have about three hundred static sensors that are

all over Japan now. They’re collecting readings every few minutes. They’re at

businesses, they’re at people’s houses. They’re just in one place collecting readings

non-stop. So we know if there is anything that changes in any of these places. We also

have over one hundred of these mobile units that are out for volunteers; they’re taking

them, they’re collecting them. They’re attached to delivery trucks, they’re all over the

place, they’re constantly collecting readings. And with that we’ve been able to map the

majority of Japan. We know what the levels are everywhere. This isn’t data that ever

existed before that.

[ 17:45]

Once we started getting this data we had to figure out what we were going to do

with it and how we could display it. So we built these maps that could handle millions

and millions of data points because there wasn’t anything that could do it before hand.
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With the maps you can zoom all the way into a neighbourhood and you can see what

the reading is that was taken right outside of your house, as opposed to what was

available previously, which was a giant average for your entire city. Then you get a

much better picture of what is going on, as opposed to just a couple of handful points

around.

[ 18:18]

We also started taking readings all over the world. So you can see how the readings

in Japan compare to everywhere else. With this platform we built it so you could

overlay other kinds of data to it. So these big white points are where there’s nuclear

reactors. So you can see there’s a whole bunch around us right now. But now we can

actually build a giant dataset for the whole world to get a snapshot of what the

radiation level looks like right now. One of the things is that because we’re taking

really, really specific readings and what was available before was so vague it’s really

hard to compare the two. We only kind of know on average what things looked like

before and now we know exactly they look like. So what we want to do is create this

giant map, this giant dataset, that’s a snapshot of what the world looks like right now;

that this way if something happens ten years from now or fifteen years from now,

people will actually be able to look back and say this is exactly what the radiation

levels were in 2012, now we know what’s changed. Whereas, what we’re doing right

now is guessing based on what we think global averages were.

[ 19:22]

With our visualizations we had a very similar sort of just get things up that work,

but refine it all the time process. Initially we were only publishing the static things

because we didn’t think that there was a future in the drives. We thought that was just

kind of something we were doing just to kinda collect some data and get an idea, but it
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turns out the drives were actually the most important thing because the levels weren’t

changing. After the meltdown that’s when the contamination happened. It wasn’t

changing on a daily basis. So it was more important to go try to cover a lot of ground

than to sit there watching one point over and over. So our approach as to what we

wanted to get out to the world to check out was different. That’s when we moved over

to Google Maps so we had a different map for every single drive. And when we had a

web page with like, you know, four hundred links to individual drives that became a

problem: you couldn’t actually look at anything. So we moved to another platform

where we could see everything from Japan. Then we built a new platform where we

could see everything from the world. Now we have, we just released an iOS app,

hopefully we’ll have that Android version out pretty soon as well. That’s basically a

virtual Geiger counter, looks at your location, looks at our data, tells you what readings

were taken very close to you so you can see like what, you know, it’s not as good as

having a Geiger counter in your hand, but it gives you something that’s very accurate.

[ 20:38]

We have an API; publishes out all this data. So you can query it with anything you

want: you wanna know just data from a certain area, just data from a certain time, just

data that’s over a certain reading, any of that stuff you can find and if you want to find

only stuff that was taken with a certain kind of device, you can do all of that. You could

also send us back data that’s tagged with all the same sort of stuff so that you can

continue to add to it. So a lot of people are taking this data and using it now. Yahoo!

Japan has our data on the front page of their site, where they’re showing off the

radiation, and just a few months ago the government of Fukushima actually published

their own maps of the world radiation data sort of as like their sort of efforts to help the

world with this and they’re using all Safecast data for their maps, which was pretty
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exciting for us that the government of Fukushima is backing up all of their claims with

our work.

[ 21:32]

So in the first six months we had one million data points. Just the other day we

broke five million so it’s moving right along.

[ 21:52]

So you might ask about the “official data.” What’s coming out? If you were paying

attention at the time of all this went down you might remember that there was this big

sort of hullabaloo with TEPCO giving out data and then the Japanese government kind

of coming in and like slapping them and saying “you guys aren’t doing this well

enough. We’re gonna take over.” You know, TEPCO was kind of saying “well here’s

this data, but we lost the data for these hours, and we only have data for this

neighbourhood, but not that neighbourhood: oops.” And so the Japanese government

was like “you know, you can’t do this anymore, we’re gonna take over because we have

to give people data.” And so the Japanese government has been publishing the data

since then. And they have just updated their dataset to now have about 30,000 data

points. And it is provided in a handy PDF. [laughter] And it’s copy-written left and

right so if you want to use it for anything other than looking at you have to write a

request and then they’ll think about whether they’ll let you use it. Basically what’s

happened with that is people have just stopped asking them because they’ve become

irrelevant in this whole situation. Nobody trusts the official data anymore, nobody

cares about it, it pales in comparison to what’s been collected by the volunteers and the

people in the areas. So they’ve sort of wrote themselves out of the equation in general.

[ 23:24]

This all happening because from the very first minute of this we were talking about
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it online, we were publishing our plans, we were talking about the devices we were

building, we were talking about what worked, what didn’t work. So by having

everybody involved from the very beginning and reaching out to as many people as

possible to help us, we built up this really fantastic trust with lots of communities and

lots of people who were able to jump in and help with our projects and tweak things.

And we had some of the world’s experts in this stuff just like diving in and throwing a

whole bunch of information at us that we were able use and move really quick on.

[ 24:00]

And we thought that it was kind of cool, and we thought that this was pretty

interesting, and it became really clear a few months ago, there was this they called it a

conference but it was really sort of like a trade-show in Japan called RADIEX. And it

was for all of these businesses who are in the business of measuring radiation now or

cleaning up contamination. There was lots of people showing off these giant trash bags

that you would put dirt in; ’cause that’s how they clean up radiation. So we were like

okay we’re gonna go to this thing and show off what we’ve done. Maybe there’s some

people there who could use it, maybe even get some good information back. You know,

this is a market we haven’t really, you know we haven’t reached out to any companies,

we’ve been talking to people so, you know, maybe this would be some cool

back-and-forth here.

[ 24:48]

And this was one of the big highlights of the show. So this is like a giant trailer; it’s

like—it’s big. It attaches to a car, and it has GPS, and a radiation monitor, so you can

drive it around, and it’ll take a reading... of the radiation where you’re driving. And,

you know, so we went there and we were like “hey, you know, like” [holds up the

bGeigie mini] “hey guys.” [audience laughs and applauds] “we got this thing, you
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know...” And they were like “what do you mean? how did you do this?” And they

were really sort of disappointed to find out that most of the people who they were

expecting to be their customers, and who they were hoping would pay like half a

million dollars to buy these things from there, had been volunteering for Safecast for

over a year and had collected millions of data points already. So that was kind of cool.

But that’s what happens when you sort of sit in your office with your head down doing

your thing and don’t talk to anybody and think that you’re the only one who is

working on anything.

[ 26:00]

And like I said, the community aspect was really the most important piece of this

because we were constantly reaching out to people, we were constantly, you know, we

would take measurements and people would come up and say like what are you doing

and we would say like hey here look, here is the website, here is the data, here’s a

device go to your house and take a bunch of measurements and then send us so we

know what’s going on. So right away people were very excited because prior to that

there’s people showing up with hazmat suits and like taking some readings and then

leaving. So then there’s like people, you know, in their front yard playing with their

kids going like “what the fuck was that?” And so getting the people involved and

getting the neighbourhoods and getting the local communities really powered this

whole thing. It wasn’t just that we made a couple devices; it was really that this entire

network of people were, you know, sort of pooled together and made such a huge

difference. And then we started doing seminars, we go to schools now, we give talks all

over the place, where we’re constantly passing on information so people can get this

data and it has really sort of changed the whole perception of what people are

expecting from authorities in this sort of incident. I don’t think if something happens
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again in Japan, that any of the folks who have been involved with this in anyway are

going to sort of look to a government or something as the source of information;

they’re going to turn to each other and they’re going to think like “we can solve this.

We don’t have to sit around and wait for someone else to come and solve it” and I think

that that’s a pretty important shift in how this is perceived.

[ 27:31]

Part of this was that we just really, we knew we were going to make a bunch of

mistakes, so we just wanted to make them as fast as we possibly could. And as much in

public as we possibly could so someone could possibly point out like “hey you, you

know, you’re doing this wrong and here’s the fix for it and everything.” So we made as

many mistakes as quick as possible, we’re still making mistakes, but moving really fast

and that made a big difference with it.

[ 27:53]

So now we’re actually looking at if there’s other things that could benefit from what

we’ve figured out in the past two years looking at radiation. Are there other

environmental things that are also sort of vaguely reported and could be helped by

having a whole bunch of people taking really specific readings? And we decided that

air quality fits into this as well. Now we’re working on building some air quality

devices that would do the same sort of thing. People could put them at their house and

they could take readings; you could see how the levels change during the day if, you

know, if maybe if you live near a big road, if the air gets worse when there is traffic; or

maybe you live near a factory that spits out a bunch of crap certain times a day. I don’t

know, maybe it doesn’t, but if we build a bunch of these devices then we can use the

same platforms that we put together for radiation. That might make a difference. And

we might be able to do something cool with that. So that’s kind of what we’re working

456



on.

[ 28:48]

That is the end of my talk because I thought it was a 20 minute talk, not an hour

talk. But that way there’s lots of time for questions; if anybody has any questions.

[Ends 29:01]
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Abstract

The media page links10 to a longer description of the talk, which I will replicate here in

full to help contextualize and summarize the purpose of the presentation from the

perspective of the rhetor (Bonner). The first paragraph is identical to the short

description on the CCC-TV site and the remainder of the description elaborates upon

this concise description of the exigence and response. In full, back on the Chaos

Computer Club’s event site, the event description11 reads:

The triple meltdown of the Fukushima Dai-Ichi nuclear power plant in

March last year and the release of radioactive material that has ensued have

left a good part of Northern Japan contaminated with unknown amount of

radioactivity. An outstanding lack of transparency from both the

government and the power utility then resulted in a near total lack of

information concerning the levels of radiation in the, yet unknown,

contaminated areas. As a response, concerned citizens have started to take

upon themselves this challenging task. However it quickly became clear

that handheld measurements wouldn’t scale up to the full magnitude of the

area to cover. New means of measuring radiation accurately, quickly and

cheaply were needed.

We present the design of an affordable mobile radiation sensor system for

independent citizen monitoring and cartography of radioactive

contamination. Historically radiation measurements has had a high entry

barrier for technical, financial, and political reasons. We show how the
10The full description can be found at the following address:
http://events.ccc.de/congress/2012/Fahrplan/events/5140.en.html

11Safecast’s logo is included on the web page for this event
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tremendous advances in information technology have been a game changer

in this field. Notably, we leverage the open-source software and hardware

paradigm to dramatically accelerate the development and deployment time

of the system. Our design methodology allowed to prototype and deploy

the system in one month following the Fukushima disaster. Our sensors

have been since driven by volunteers, covering most of North-East Japan

with a fine spatial resolution.

Safecast is a volunteer based organization created in the early days

following the triple meltdown accident at the Fukushima nuclear power

plant in 2012. Its goal is to give independent information concerning the

radiation levels, first in Japan, but then globally.

Early on, we realized that in most places radiation measurements are

simply not done, so we decided to collect this data ourselves. Volunteers

from Tokyo Hackerspace used tools from the DIY revolution (Arduino,

cheap PCB fab, laser cutters, ...) to create a versatile mobile radiation

measurement device called a bento-Geiger counter, nicknamed bGeigie , a

lunchbox sized contraption that is fixed on a car and collect geo-tagged

radiation data as the car moves.

Using this system (of which we have around 50 units by now), we were able

to cover most of Japan, but also other places world wide, such as Hong

Kong, Seoul, California, etc. The devices are driven around by volunteers in

the Fukushima area during their daily activities.

This lecture will present first how this organization was born from a

discussion on social networks, and how these networks allowed talented
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people to come on-board quickly. Then the bGeigie system will be

presented to show how it could be replicated at home. Finally the result of

our survey of radiation in Japan and the maps resulting will be shown.

(Bonner, 2012c)
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SAFECAST

PLAN A

Experience DIY

Development
Action

PLAN B
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PLAN WTF?!

THE FIRST DRIVE

THAT WORKED!
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THAT SUCKED! INSTANT ITERATION

DESIGN PROCESS

SENSOR DEVELOPMENT CYCLE

Prototyping/Upgrade

DeploymentAssessment

Always

Measure

•Time is critical!

•Start measure NOW!

•No time for normal 

development process.

•Iterative prototyping 

followed by field testing.

DEVELOPMENT MILESTONES

1 Month: Functionality, bare minimum

3 Months: Usability, improve design

Long-term: Manufacturability, cost, quantity

1 3 Long-term •Netbook

•Geiger counter

•USB GPS

•Rugged enclosure

•Cables

Phase I Prototype

Time-to-deployment: 

1 week
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•Self-contained

•Arduino

•Custom shield

•SD card

•Geiger counter

•GPS

Phase II Prototype

Time-to-deployment: 

2 months

•Single custom PCB

•Bare Geiger tube

•Smaller form factor

•Manufacturability

•Cost cut by half

Long term design

Starting production soon

MAJOR / MINOR

NEW DEVICE SHIPPING 
EVERY 3-4 MONTHS

• bGeigie - get data now!

•bGeigie Mini - have other people get data! 

•bGeigie+ -- power users get data easily!

•bGeigie Stealth -- measure w/o attracting 
unnecessary attention 

•bGeigie 3 -- make bGeigie manufacturable 

•bGeigie nano kit -- remove manufacturing need

REACTION
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100+ BGEIGIES

300+ STATIC
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VISUALIZATIONS

SIMILAR RELEASE 
APPROACH/SCHEDULE

•no map for drives, only static sensors

•Google maps - each drive data on a separate map!

•Fusion tables - see all data on one map (Japan only)

•GeoSense - handle millions of data points - see the world!

•iOS App - location aware maps on iPhone / virtual geiger

•What is the next challenge?
                     (show changes over time, interpolate, etc)
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6 MONTHS = 1M TODAY > 5,000,000

“OFFICIAL DATA?”

TRANSPARENCY

COMMUNITY
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FAIL FASTER

www.safecast.org
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Artifact 4: Stanford Medicine X 2012

[This transcript is taken from Safecast’s blog, where Sean Bonner provided the text from a recent

conference talk he gave, as part of a panel themed “The New Scientist.” Stanford Medicine X

2012, held at Stanford University’s School of Medicine, Stanford, California, U.S.A., from

September 28th to 30th, 2012 (Bonner, 2012a). Currently the transcript can be found on

Safecast’s blog: http://blog.safecast.org/2012/09/safecast-at-stanfords-medicine-x-conference/]

It is worth noting that Bonner is providing the text and slides from his talk as he was

prompted by conference attendee, he writes,

The slides are largely photo-based (truth is I was going to go no slides until about

72 hours before the talk) so on their own they might not mean much. I’m including

the raw notes/text for my speech below as well — forewarning, the text was written

just for my own use and meant to be ad libbed a bit so take it with a grain of salt,

and please excuse sentences that end weird or misspellings. (Bonner, 2012a)

In addition to the transcript, as Bonner notes in this short excerpt, there are also slides that he

used during the talk. These are included in this appendix following the transcript.

Begin transcript —

Last year, shortly after the Fukushima Daiichi nuclear plant meltdowns, when the

public didn’t know the severity of the situation or the extent of the contamination, we

were at a school in Fukushima with a bag full of geiger counters. Our intent was to

measure the playground and surrounding areas so that people – parents, teachers –

would be able to decide if it was safe for the kids. We had just gotten our hands on

these devices and didn’t know how long we’d be able to do this, so thought if nothing
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else we should measure the schools. We also anticipated a little bit of political

blowback and assumed going to schools first would give us a little immunity. Who

would object to looking out for the kids? Turns out, the schools themselves. Instead of

taking measurements we were being told to leave. We asked why and were told

“because what happens if the levels are high, then we’ll have to do something about it.”

A few months later, when we’d developed a bit of a rapport with the locals, we

were standing on the border of the evacuation zone speaking with the police officers

guarding the line. This was the point where just past the barricade was considered

unsafe to live. The officers standing there had no exposure protection at all except

some paper face masks. The radiation levels at that spot were equivalent to 6 chest

x-rays a day. These guys had been there for months. We asked them if they felt safe

standing here all day no protection and they responded “our bosses tell us it’s safe so

we have to trust that.”

In the early days of this situation ignorance was bliss. Since you can’t see radiation,

many people hoped if they just pretended it wasn’t happening it would go away. Of

course it doesn’t really work that way, and when people started realizing that they

wanted answers. Answers that no official source would comment on. So people had to

look elsewhere.

Today I want to talk to you about why speed is sometimes more important than

perfection, and the importance of getting it wrong the first time. Let me put this in a

little bit of context for you.

Immediately after the earthquake people were scared. They didn’t know what was

going on, they couldn’t get accurate information. . . it was kind of a mess. Some friends
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and I who had other friends and family in Japan were in touch with those people and

saw this frustration and confusion right away. We assumed that stress and general

rattled nerves after experiencing a 9.0 earthquake and then being told that nearby

nuclear plants were “having trouble” had hindered people’s ability to use google. We

thought we could help find the information that was out there and maybe put it into a

single, simple location for people to reference. Seemed easy enough.

Turns out, it was a little bit more involved than we’d thought. It seems the reason

people couldn’t find accurate current information wasn’t because they didn’t know

where to look, but rather because it didn’t exist. No one was paying attention to this

stuff. That’s sounds crazy right? Yeah, that’s what we thought too.

OK that’s not totally true. We did find a little bit of data that we were able to put on

a map that was live online about a week after the earthquake. But the data was only in

tokyo, hitachi.. a few places only, and the reports where we found it had been designed

to measure cosmic rays so the readings were taken 10-20 meters above ground and

reported in this giant averages/ It was like trying to find out the weather and being

told the average temperature in California is 75. so the info was sort of useless to begin

with.

OK, so, Plan B. Maybe rather than just aggregating this data we should see if we

could help collect it. We thought, we’ll buy a bunch of geiger counters, pass them out

and get people to send us back the readings, then publish those so people would have

something to consult. It was a little bit more tricky, but seemed doable.

We did a kickstarter and raised some cash to buy these geiger counters only to find

out they didn’t exist either. Or rather, the entire whole world supply of geiger counters

471



had sold out within a week. Mostly to people in Ohio. Hrm. This was turning out to be

a little more involved than we’d planed.

Somewhere along this line what began as a email with a few people CCd, and then

a few more people CC’d, and then a few more. . . got moved to Skype and became 24

hour group chat that we kept pulling new people into. Oh! What’s the difference

between Alpha, Beta and Gamma radiation? I know a guy who can answer that, let me

pull him in. Oh! Where in Tokyo can we hook up with people who know how to solder

and build stuff, I know a dude, I’ll get him in here. Oh! How do find volunteers in

Fukushima, my friend is dialed into some groups there, let’s get her in here too. My

friend Joi Ito called it “a cross between govt situation room and news room” And that’s

pretty accurate. this lasted for 2 or 3 months. Yeah, lots of coffee at work here.

So. Plan C.

Who am I kidding? Plan? We were firmly just making it up as we went by this

point.

So we finally got our hands on some radiation detection devices but not the

hundreds we’d hope for and passing out 5 or 10 geiger counters didn’t seem like an

idea that would really scale. My friend Ray Ozzie had this brilliant idea.

What if we attached them to cars?

This could work! If we drove around taking readings we could cover way more

ground than just taking single readings by hand. OK. So how do we do this. Got it! We

take one, duct tape to the car window and take a photo of it with an iphone every 5

minutes and then used exif geo tagged data to know where the photo was taken.
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This totally worked.

It also totally sucked.

Really, can you imagine anything more obnoxious?

OK, so we’ve got a proof of concept here, but it needs some serious refinement.

By the end of the week we’d come a long way. We took that geiger counter, stuck it

in a weather proof box with a GPS module and an arduino – attached that to the

outside of the car, and then ran a line into a laptop that would display and log the

readings and pair them with a GPS coordinate. One every 5 seconds as we drove. We

called this the “bgeigie” because it kind of looked like a bento box. We did the first

drive with that system that weekend.

The people we met on these drives had no info, and were angry and scared. Like

the people at the school I mentioned earlier. They didn’t know who to trust and were

skeptical of everyone. But we were doing something different. We weren’t just taking

readings and leaving, we were giving people back the data we collected. And in

sharing that data the people who were initially apprehensive became out evangelists,

and some of them have gone on to be some of our most dedicated volunteers

We started making more of these bGeigies, but every one we made had

improvements from the one we made previously. We were able to scrap the laptop and

put everything in a self contained box outside the car. We made smaller, more portable

devices, attached to them to cars, to bikes, to like a neckless/harness/walking rig

thing.. University support got us access to evacuated areas, right up to the daiichi gates.

473



People donated cars, volunteers would drive these things around, we partnered

with a shipping company to attach our devices to their delivery vehicles. We kept

revising the devices to make them simpler, which increased volunteer options. The

first devices we made were the size of a suitcase and took a full weekend to build, and

cost close to $2,000 each, all things considered.

This (hold up nano) is the latest iteration, it’s under $400 in readily available parts

and can be built in a few hours. The designs for these are open source so you can build

your own if you want, and we’re about to release a kit with all the parts to make that

even easier for you. We now have over 100 bGeigies out in the world collecting data.

We’ve also installed over 300 static sensors monitoring a single location all day long –

these are kind of an early warning system to detect if something changes. Keep in

mind that the reactors at Fukushima Daiichi still aren’t stable.

6 months into this we published our 1 millionth data point.

This month we’ll surpass 4 million.

Now all of this data is published completely openly using a creative commons zero

license, basically public domain. Anyone can use it for anything, with no licensing

restrictions at all. On our website people can see a map of the data we’ve collected,

download the full data set, or the more technical out there can interface with our API

to upload their own data or query our dataset for specific parameters. And because we

map to an individual GPS coordinate, you can look up your address and if we’ve

mapped that area you can see the reading right outside your door step.

We publish data immediately after it’s collected. We were the first to publish the
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data showing that the wrong areas were evacuated. That some areas within the 20km

mandatory evacuation zone were not very contaminated at all, and some areas far

outside of the voluntary 30k evacuation zone were quite hot. And likely some people

were moved from places close to the plant with lower levels, to places further away

from the plant with much higher levels.

I saw we were the first to publish this, but we weren’t the first to know it. The day

after we published our maps showing this, the Japanese government released maps

showing the same thing, and have recently received a lot of criticism as evidence has

come to light showing that they had this data within weeks of the event and sat on it.

Yahoo Japan has been using our data since last year to power their radiation maps,

which is cool, but a few weeks ago that was completely surpassed in all levels of

awesomeness when Fukushima Prefecture Government launched official their maps

driven by Safecast data.

Now the “official” dataset from the Japanese Government is growing too. In fact

they DOUBLED the data they have released just last month, that dataset it now around

30k data point. And it’s provided in handy PDF format. And in 1km mesh. And no

info about how readings were taken or with what devices, so you’ll just have to take

their word for it. Oh, and that data is copyrightten, so if you want to do anything more

than just look at it you’re gonna need to ask permission and get some approval first.

The more of these devices that get out there, the more data we’ll have coming back

in. It turns out that the data that wasn’t available in Japan isn’t available anywhere else

– and the readings we’re taking now are so much more precise than anything taken

previously they are hard to compare anyway.
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So we’ve increased our scope and are now trying to map the entire planet, so we’ll

have a global baseline that can be referenced in the future should that be needed.

And the data is already being used by more than just people. There are doctors in

Japan comparing our data to the data they have about where symptoms where reported

and when to see if there are overlaps. There are researchers at Harvard who collected a

huge amount of data about stress levels by data mining social media for certain

keywords – they are contrasting our data to theirs to see if fears and reality match up.

Across the board the feedback we’re getting is that researchers are ecstatic to get

access to raw data like this. Nothing like it has ever been available to them.

There’s a number of things worth noting in this

Most obviously, we saw how the lack of information and lack of transparency from

official sources caused people to look to alternatives and in that create an even better

system than what was in place before hand.

We saw how the simple desire to get some info for friends and family has spawned

developments in hardware, software, data formats, visualizations.

We saw how openness and willing to make mistakes and fail publicly helped us

move incredibly fast. We’ll often build a device, send it out with volunteers and

publish the docs right away, which gives us immediate feedback on usage and allows

us to revise and release an updated design a week or two later.

By comparison, the closed approach moves much slower. I was in Tokyo a few days

ago attending Radiex, a trade show for the industry that surrounds radiation
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monitoring, analysis, cleanup and decontamination. The later being mostly giant

trashbags for storing the top level of dirt – a solution that works fine if you are talking

about a localized situation, but doesn’t really scale when you are talking about a whole

country.

The “monitoring” section was an eye opener to what happens when the design

process takes place behind closed doors. There were no shortage of hand held devices

for consumers that only detect gamma radiation – being marketed to people living in

the aftermath of an event where the most widespread fallout was a beta emitter.

The thing that stood out to me was a trailer the size of a mini cooper that you could

attach to the back of a truck and tow around a city. It had a sensor on the bottom to

measure radiation and onboard GPS to map out readings as you took them. Sound

familiar? Also, it wasn’t yet available, but they were taking orders. Or rather, hoped to

be taking orders. Many of the customers they were hoping would be lining up had

been volunteering with Safecast for more than a year and already had better data and

the trailer could collect.

The people at that booth thought this trailer was incredibly innovative.

In looking at what we’ve been through in the last 18 months, we saw how those

things we created for radiation could work to help monitor other environmental factors.

We looked around and saw that air quality suffered from a lot of the same problems as

radiation. Few people monitoring it, easy to find reports but hard to find original data

collected, published data is often reported in huge averages – we thought perhaps

what we learned mapping out radiation could be a benefit here as well.
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so we’re now working on a design for a sensor that you could put at your house

and it would give you a real time breakout of what you are breathing, and how that

changed on an minute to minute basis. if enough other people help us distribute these

devices we think it’ll paint a very interesting picture.

What we learned from Fukushima is that knowledge relieves stress. When people

don’t know the facts they assume the worst. And assuming the worst is stressful.

People get depressed, they get sick, they give up, they kill themselves. It’s ugly. Giving

people actual information allows them to make educated decisions based on facts

rather than speculation. It empowers them to have some control over their fate, and

we’ve seen even when the actual info is bad news, at least it’s something concrete and

this makes people feel better because now they know.

To loop back to the school I mentioned in the beginning, people in Japan are no

longer happy to ignore the situation. They aren’t content to just sit silently by and be

told “don’t worry about it.” They have questions and are demanding answers. I

commute to Tokyo about once ever 5 weeks and the change I’ve seen has been night

and day. We now get invited to schools, not only to take measurements but to give

seminars about radiation and tutorials on how people can take their own readings.

People no longer depend on official sources for information, and now actively

participate in collecting and sharing the data with each other. The government

wouldn’t help, so they routed around them. That mindset shift will never be undone,

now people know there is another option.

The main point here is that all of this was possible because we moved fast and

weren’t afraid to fail, so we did it often. Our failures and mistakes helped us learn
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faster and let us get to the next step long before we could have if we weren’t field

testing things hours after they’d been initially conceived. We welcomed the feedback

about what didn’t work and fixed it for the version we sent out the next day. Working

beat perfection. Sharing all this will the community every step of the way gave us

insights we never would have gotten if we’d been behind closed doors. Open beat

closed. A handful of motivated people with the desire to do something and willingness

to learn along the way beat huge industries, vast networks and mountains of cash.

The lesson here is don’t worry so much about getting it right the first time, but

rather taking action and being persistent.

Thank you.
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