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PREFACE

As teenagers, my brother and | would often drivarfeo Western Maryland to
escape the city lights, parking at the edge oflfieéh the middle of nowhere to lie on the
hood and peer at the stars. He is now an astrononaing regular trips to a giant
telescope in Chile to collect data on distant gekx went in a different direction, but |
never lost the sense of wonder that he and | stegdéds. | read popular science books
and magazines, and try earnestly to understandratlzgdr when he talks about his

research.

| also read science blogs. When | started readiegntseveral years ago, | was
intrigued by the diversity of styles | encounterbdhind each blog was a distinctive
voice, which often combined personal narrative, byrand nuance in ways | hadn’t seen
other science writing do. | wanted to learn moreuwdhhis medium, and this thesis is the

result of that curiosity.
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Chapter I: Introduction

This research investigates the practices and p&oos of influential science
bloggers andhased on the interviews and reviews of their blegggests areas where
this medium is having an impact on science comnatimg. Since emerging about one
decade ago, science blogs have become an imppgdarndf what Fahy and Nisbet (2011)
called the “evolving science media ecosystem.” [Bseseveral years, in particular, have
brought significant changes to the science blogesgplas communities of bloggers have
formed at major media organizations sucMased The GuardianScientific American
andNational GeographicAlthough science blogs have attracted some relseaterest,
an in-depth study is warranted because of thesmtebanges and the fluid, evolving

nature of this medium.

| chose to study blogs focusing on a wide rangeetifs, including medicine and
psychiatry, as | considered “science” in the breadse proposed by Friedman,
Dunwoody, and Rogers (1986): “Science’ comprisesanly the biological, life, and
physical sciences but also the social and behdsor@nces and such applied fields as
medicine, environmental sciences, technology, awgitheering” (p. xv). These authors
also argued that “science writing” should be tateemclude “the political, economic,
and social aspects of science” (p. xv), and thidystakes a similarly broad interest in

various science-related topics.



STATEMENT OF THE PROBLEM

Science blogs are an important, evolving mediumca@nce communication that
is attracting a growing amount of commentary arsg¢aech. Part of the interest in science
blogs stems from the fact that fewer media orgditiza are employing people with
backgrounds in science writing, and science bl@ay® been presented as a possible
replacement to traditional science journalism (Blieh2009). Scholars and others have
argued that science blogs can add context oftesimgisrom science news coverage
(Wilkins 2008), promote interaction between scigtistand the general public (Shanahan
2011, Elliot 2006), reveal science-in-the-makinglis 2008), and influence how
science itself is conducted (Batts et al. 2008ye&# researchers, however, have
expressed skepticism about these claims and atgaegotentially important uses of
science blogs are going largely unrealized (Ko@®di0, Trench 2012, Bell 2012).
Kouper (2010), for example, concluded that “scielblogs need to stabilize as a genre”
before they can begin to facilitate public engagetmeath science, and Trench (2012)
found “little evidence” that science blogs playigndicant role in revealing science-in-

the-making.

This research attempts to provide qualitative tathed new light on this
discussion; it offers detailed information on tle¥qeptions and practices of many of the
most popular science bloggers, as well as exandpéegn from their blogs to illustrate

how this medium is unique among science commuiicatlatforms.



SIGNIFICANCE OF THE STUDY

The information gathered through this researchrdmutes to a small but growing
body of scholarship on science blogging and costagme insights relevant to claims
often made about the potential of science bloghémge science communication. It
expands on existing research by providing detarlgmrmation on the practices and
attitudes of science bloggers of diverse backgrewamdl interests—including both
scientist bloggers and professional science writérs blog—as well as numerous

examples and cases drawn from an extended revid¢hve dfiogs themselves.

OUTLINE OF THE THESIS

The second chapter provides an overview of blogstla@ science blogosphere as
well as a literature review, including existing amentary and research on science blogs.
The third chapter presents the research questiessribes the methodology, and offers
brief descriptions of the blogs and bloggers sebkédr this research. Chapter four
presents the results of the long interviews withlttoggers. In chapter five, | use specific
examples and cases grouped into categories to Stugigas in which science bloggers
may be changing how science is discussed in pulitie.sixth chapter offers final

considerations and suggestions for future research.



Chapter II: Background and Literature Review

BLOGS: AN OVERVIEW

The essayist is a self-liberated man, sustainagtidghildish belief that
everything he thinks about, everything that hapgersm, is of general
interest. He is a fellow who thoroughly enjoys Wisrk, just as people

who take bird walks enjoy theirs.

— E.B. White foreword toEssays of E.B. White.

White’s description probably would resonate withnypariters who have blogs, a
portmanteau of “web logs.” Bloggers, too, are $ibérated, usually free to write
whatever and however they wish, and they also ethjely work; according to the 2011
State of the Blogosphereport by Technorati (www.technorati.com), a béegrch
engine that also ranks and studies blogs, persatiafaction was the number one

measure of success for people who blog as a hobby.

A blog is simply a platform: a webpage that onenare authors continuously
update with date-stamped entries, called “posts Which readers can comment. Blogs
are often said to exemplify “Web 2.0,” the “purpattnew face or phase of the Internet

that is genuinely interactive and participatorytdmch 2012).



As Siles (2011) observed, people use blogs in ndéfgrent ways: as an outlet to
record daily activities or personal reflectionsagslace to share interesting images and
videos, as a journalistic or literary undertakiag,a tool of mobilization, and often a
combination of these uses. This “fluidity” has B@mmunication scholars to define blogs

as a “format” or “medium” for sharing various kindscontent on the Web (Siles 2011).

Before the advent of blogging software program$isagBlogger and WordPress,
one needed to know how to make a website in oalerdate a blog. The earliest blogs,
which lacked commenting capability, acted as filtier the Web by providing links to
interesting material along with personal commentarg essays; an early American
exponent named Jorn Barger coined the phrase ‘@ggbl December 1997 for
webpages that met this description, and by thé atd999 only 23 such sites were
known to exist (Blood 2000). But that year the nem&f blogs exploded, especially with
the release of several free tools that automategublication process. Especially
popular was Blogger, which many people used tortedaily events and spontaneous
thoughts in the manner of a diary, without linkdtwe filtering function that initially had
characterized blogging (Blood 2004). With time,dgdng software incorporated features
such as permalinks (URLs for individual blog post®mmenting capability, the ability
to search within blogs, archives of earlier poats] sidebars with links to other blogs

(Blood 2004; Siles 2011).

Blogs proliferated over the next several years,taederm “blogosphere” arose

to describe certain ecosystem-like characteristichis new medium. In presenting his



notion of a new media ecosystem in which one ceakd“evolutionary forces” at work,
Hiler (2002) observed that blogs “vie for nichets$a establish communities of
likeminded sites, and jostle for links to theiesitTechnorati—which attempted for years
to index the entire blogosphere—was tracking mioaga tL12 million blogs before

deciding in the fall of 2009 to narrow its focual{@handra 2009).

Blogs have become mainstream. Reflecting the engluature of the
blogosphere, Technorati considers websites su@hasiuffington PosaindThe Daily
Beastto be blogs. In addition, as Jones and Himelb@@10) note, the increasing
presence of bloggers at political conventions emglés the once-popular conception of

bloggers as people simply sitting at home in thajamas.

THE SCIENCE BLOGOSPHERE: AN OVERVIEW

Science blogs, understood in this study to meagsbdlhat primarily or
exclusively concern science, are written by a digegroup of scientists, graduate
students, teachers, post-doctoral associates,raf@spional science writers or
journalists; thus, the majority of science bloggeesy not be actual scientists. As Trench
(2012) observes, scientists have used the Interagtly for communicating
professionally, promoting science to media andgyatiakers, and disseminating research
findings—priorities into which “blogging and otherore highly interactive applications

of the Internet do not fit comfortably.”



Science blogging can be done independently (ugamggxample, Blogspot or
Wordpress) or as part of a larger network of bldgsddition, some science bloggers are
part of a collaborative “group blog,” which mayroay not also be part of a network.
Seed Media Group’s ScienceBlogs.com network, laedich 2006, was dominant for
several years, but networks now existae GuardianPublic Library of Science (PL0S),
Wired, Scientific AmericgrandNational Geographicto name only a few. In addition,
science blogs have been created under the bann@jof news organizations, such as

Dot Earth on thé&lew York Timesg/ebsite.

The approaches and formats that science bloggkosvfare diverse. These
approaches include explaining new research themsriind interesting, countering bad
science and debunking anti-science claims, explgitgool” or intriguing concepts with
little apparent news value, providing a venue fadent writing, and exploring lives
spent doing science. Domingo and Heinonen (2008)qsed the term “journalistic blog”
to identify those blogs that have “a clear intemtio collect, analyse, interpret or
comment on current events to wide audiences,” dmtewhis definition applies to many

science blogs, it clearly does not apply to all.

Many science bloggers engage in “research bloggangyriting about peer-
reviewed research in a manner usually accessildég/ ticeaders. The website
ResearchBlogging.org aggregates such posts, agdds®can register with the site to
have their posts featured. They can also add agd&els Blogging” icon to posts that

discuss peer-reviewed research to distinguish tinemm other, perhaps less serious,



posts. Most bloggers write not just about peerewed research, but also science-related
developments or skirmishes (such as the so-catleddtegate” controversy involving
hacked e-mails). Other bloggers instead focus lingestories drawn from personal
experiences in the science or health professioren Ehose that focus on describing
scientific developments frequently use their blog#ell personal stories or express

opinions about social and other aspects of sciesumdy as science education.

Over its short existence, the science blogosph@saindergone significant
growth and changes in organization. The numbeciehse blogs cannot be definitely
settled, as there is no universal agreement oddfeition of a “science blog” (Trench
2012). However, ResearchBlogging.org alone has mhaire 1,200 registered blogs
(Fausto 2012). Despite the large number of scibtaggers, Twitter—a microblogging
service that most well-known science bloggers @seviy—and other social media tools
have helped create a sense of community among theaddition, since 2007, science
bloggers have gathered once a year in North Carédinthe Science Online conference,
where they socialize and discuss the challenge®ppdrtunities of science
communication online. Emily Willingham, a reseasdmentist and blogger, described
attending the 2012 conference in a January 201 dmbst, writing in part: “It really is an
oddly constructed, supportive, interactive, andasamally collectively drunk family. A
strangely candid and blunt but simultaneously repleand loving family” (Willingham

2012).

A Brief History of Science Blogs



The history of science blogs includes severalwotthy innovations and
incidents. To trace this history, | draw on a M2 blog post by Bora Zivkovic, one of
the interview subjects for this study (Zivkovic 2&0. Zivkovic, in addition to being a
chronobiologist and early exponent of science hlogygs the Blog Editor at Scientific

American and co-founder and organizer of the anBaance Online conference.

The prevailing approach to science blogging hasvedoover time, according to
Zivkovic. Rather than engage in “research blogginmpst of the earliest science
bloggers tended to be “combative and critical afaugs anti-science forces” in society,
with creationism being a frequent target in thergd@ading up to the 2005 federal ruling
against the teaching of intelligent design in peiBlthools. Zivkovic suggests that this
approach reflected his and other early bloggersearnces with Usenet, the Internet
discussion system that, in the pre-blog era, ftgmed as a venue for criticizing anti-

science ideas.

Cognitive Dally, a psychology blog started in 2085Dave and Greta Munger,
“pioneered” the research blogging format, accordangivkovic. After this, the practice
of blogging about a specific research paper in sgbée language spread quickly; in this
format, the discussed paper, sometimes alongsie papers mentioned in the post to
add context, is referenced at the bottom in anexoadcitation format. The Mungers, in
collaboration with Seed Media Group, also develapedResearchBlogging.org site,

described earlier, which, according to Zivkovic,dde this type of blogging attractive to



newcomers.” Editors at ResearchBlogging.org re\oéwg posts to ensure they are of

sufficient quality before they are featured ondtie.

The 2006 launch of Seed Media Group’s blog netv@rienceBlogs.com was
another important development. As Zivkovic wrotdefe was a media organization
vouching for the quality of bloggers they hiredatote on their site. And they picked
bloggers who already had large readership anddraf$ well as clout online...” As a
result, reporters in the mainstream media begarsibScienceBlogs.com as one way to
keep up with science news. Although several otbiense blog networks existed, they

“dwelled in the shadow” of ScienceBlogs.com, Ziviowrote.

The dominance of ScienceBlogs.com ended in drarfeghion in the summer of
2010, with an incident that came to be known apSRmte.” Seed Media Group decided
to host a blog written by representatives from Repswhich would pay to have its blog
hosted on the network. The editor of ScienceBlays,dEvan Lerner, announced the
“partnership” in a note that read, in part: tve’ll hear from a wide range of experts on
how the company is developing products rootedgarous, science-based nutrition
standards to offer consumers more wholesome angadrip foods and beverages”

(Brainard 2010).

Many bloggers reacted angrily, saying that thesPelog—called Food

Frontiers—was an unacceptable mix of content aneréiding that undermined the

credibility of other blogs on the same network. yheted that the new blog lacked a
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disclaimer denoting it as paid content. David Dqlzbscience journalist and author,
posted a reaction on his blog that read, in partStienceBlogs has redrawn the
boundaries of what it considers legitimate and tontive blogo-journalism about
science. In doing so they define an environmeanltdive comfortably in” (Brainard
2010). Although Seed Media Group removed the Fadpsgiamid criticism, Dobbs and
many other prominent bloggers, including Zivkovdecided to leave the network;
Zivkovic estimates that the network lost about 2&%is bloggers over the incident

(Zivkovic 2012a).

In the aftermath, other blog networks sprang upracruited many of the
bloggers that had left. Dobbs joined ¥M@red Scienc@etwork alongside five other
writers when it launched in September 2010, aftending several months blogging
independently using WordPress. Zivkovic, meanwlaitzepted a position as Blog Editor
at Scientific Americaand helped develop that organization’s networkiciwkaunched in
July 2011.The Guardiarand PL0S were among other organizations that eahc
networks in the wake of Pepsigate. Networks thdtdleeady existed, datureand
Discover overhauled their site designs and recruited s¢eéithe writers who had left
ScienceBlogs.com. In addition, some of the writen® departed ScienceBlogs.com
worked together to launch Scientopia (http://s@pi#.org), a “collective of people who
write about science because they love to do sce”éldosystem of science blogs had

expanded.
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Also, a more recent change to the science bloggmogystem occurred with the
December 2012 launch of PhenomeMational Geographis science blog network.
AlthoughNational Geographitad bought the ScienceBlogs.com network from Seed
Media Group the previous year, “it never showed i@ay enthusiasm for it,” as science
writer Deborah Blum pointed out; Blum wrote thag thew network “represents National
Geographic's first serious move into the incredgihgyh-profile world of science
blogging” (Blum 2012a). The network hosts four wallown science writers: Carl
Zimmer, Ed Yong, Brian Switek, and Virginia Hugh&®ng and Zimmer were recruited
from theDiscovernetwork, Switek from th&Vired Scienceetwork, and Hughes from
the group blog Last Word on Nothing. As Blum obsekVv‘thanks to the quality of its
debut bloggers, this new network, although smefireésents a move with real power

behind it” (Blum 2012a).

Another important development in science bloggmentioned by Zivkovic
(2012a) isThe Open Laboratoryan annual anthology of excellent writing on scen
blogs of which Zivkovic is the series editor. Tlrstfedition was published in early 2007
to coincide with the first Science Online conferenEach subsequent year, entries have
been gathered through crowdsourcing, and diffegaast editors (themselves science
bloggers) have taken on the task of sorting andifgdentries, with help from multiple
reviewers. Zivkovic wrote thathe Open Laboratorgnthology “really helped the
community define itself. Gaining an entry into #rhology became a big deal.” (The
anthology was renamékhe Best Science Writing Onlis&arting with the 2012 edition.)

Another form of recognition for science bloggershis “3 Quarks Daily” prize, which

12



started in 2009. Editors at the 3 Quarks Daily welsllect submissions from readers
and solicit help from prominent figures in sciemagick the winners. The first-place

winner, or “Top Quark,” gets a cash prize of $1,000

Characteristics of Science Bloggers

Shema, Bar-llan, and Thelwall (2012) recently stigated research blogging by
analyzing data on a sample of 135 bloggers anthlds drawn from the aggregator
ResearchBlogging.org. Although not all science blfmjlow the research blogging
format, many do; the study by Shema et al., theegefaffers an important overview of

much of the science blogosphere, and it is worthrsarizing their results here.

These authors found that most bloggers were ratethirds of the analyzed
blogs had a single male author, while 18% had glessifiemale author; another 5% and
4%, respectively, had two male authors or one raateone female author. The bloggers
were also highly educated; 27% were graduate stsd@?% had a Ph.D., 11% had an
MA or an MSc, and 6% were either MDs or MD/PhDs.¥i(59%) were either
researchers or students in an academic settindisir{§6%) was the dominant blogging
language. Of blogs in the sample, 69% were donepi@adently, while 31% belonged to
a larger group of blogs, such as a network. Mas$(72%) had an associated Twitter
account; all of the “top blogs” in the sample, thdisat Technorati ranked among the top
100 science blogs, had active Twitter accounts high numbers of followers. As their

main subject, 39% of the sampled blogs focusedferstiences, followed by psychology,

13



neurosciences, or behavioral science (21%), andcmed9%). Bloggers showed a
preference for writing about papers published ghkimpact journals such &&ture,

ScienceandPNAS

LITERATURE REVIEW

Science blogs are just one part of the “evolvingrsze media ecosystem” in the
“current ‘digital age’ of science reporting” (Fabgd Nisbet 2011). To ground this
research, it is useful to briefly examine sciereggorting before the digital age, as well as
other reporting practices and venues that currenist in the online environment. As
many science bloggers do not think of their bloggas journalism or reporting, it is also
useful to examine the broader context of scienocenconication, including how scientists
have traditionally communicated with the publictefexploring these two areas, | will

summarize the existing commentary and researclecience blogs.

Science Journalism Past and Present

Science journalism in the U.S. went through ditphases in the twentieth
century. During the Second World War, for examfdeience and technology were seen
as integral to victory” (Weigold 2001), and newspapeporters attempted to persuade
readers “that science was the salvation of socigisthy and Nisbet 2011). In the latter
half of the century, science reporters alternatta/ben “promotional” and “critical”

styles (Fahy and Nisbet 2011).
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Research from the 1980s and 1990s showed that apessjpurnalists used the
same kinds of editorial gatekeeping criteria faesce coverage as for news in general,
including controversy, timeliness, proximity, thember of lives affected, and human
interest (Weigold 2001). During the same periodeagch showed that science coverage
at large newspapers tended to focus on medicicentdogy, and the environment more
than the behavioral and physical sciences (Weig0{il). Newsmagazines and large
national newspapers tended to offer more in-deg#nse coverage than other media,
while wire services, small newspapers, and broadtasons were “least likely to have

the time or money for in-depth science coveragegigld 2001).

The digital age brought significant changes tostience media landscape—a
landscape that Fahy and Nisbet (2011) attemptethjm As these authors explained, the
new ecosystem is mostly online and includes not iabacy media in their print and
online formats,” but also “news and blogging comitiggs” at journals such dsature
and science magazines suclBagentific Americamnas well as websites such as MIT’s
Knight Science Journalism Trackerat provide “reflexive and meta-discussions of
science journalism.” These authors also mentiomatbVative business models for
producing science-related content,” including Seledliia Group’s ScienceBlogs.com
network and “new ventures emanating from insiderjalism such as the blogs and
content features at tidew York Timeand theGuardian” The new ecosystem also

includes “science advocacy blogs and sites,” sgdlemate Progress, as scientists are

15



“using blogs and social media to communicate tveirk and agendas directly with

various publics” (Fahy and Nisbet 2011).

These authors also noted that the expansion ityfles and numbers of “actors”
writing about science “has mirrored a decline ia tlumbers of science writers employed
by legacy media” in the U.S. (Fahy and Nisbet 20l jhis new landscape, science
journalists not only file “traditional edited anétted stories,” but also frequently self-
publish on the Internet through blogs and socialimeBased on interviews with 11
science journalists working for elite media, Fahg &lisbet (2011) proposed that science
journalists in this new environment “have movedrirtheir dominant historical role as
privileged conveyors of scientific findings to artieasing plurality of roles that involve

diverse, pluralistic and interactive ways of tajliscience news.”

Other Changes in Science Communication

The “key players” in science communication inclundé just reporters and news
organizations but also scientists (Weigold 20019nynof whom, as just mentioned, have
embraced ways to reach audiences directly onliegidwing the literature on science
communication in 2001, Weigold wrote, “There is id@gpread perception that scientists
are not effective communicators, at least wheratidience is the general public.”
Although some prominent scientists communicated thie public through popular
science books (such as those of Stephen Jay GodI8taphen Hawking) and articles for

magazines such &cientific Americanthe primary way in which scientists served roles

16



as public communicators before the Internet wasutlin giving interviews to the mass
media (Weigold 2001). According to Dunwoody et tlis remains a significant public
communication avenue even in the digital age; aesuof active researchers conducted
in 2005 and 2006 found that two-thirds of the saad interacted with journalists in
the previous three years, a proportion “identioahiat found in studies from the 1980s”

(Dunwoody et al. 2009).

It is clear, however, that researchers are udimgsband other social media for
various kinds of communication. As Bik and Goldsté&013) wrote recently:
Although the type of online conversations and sthamntent can vary
widely, scientists are increasingly using sociatimes a way to share
journal articles, advertise their thoughts andrgdie opinions, post
updates from conferences and meetings, and ciecuifirmation about

professional opportunities and upcoming events.

Bik and Goldstein noted that blogs and other soordia “offer an ideal medium for
extended scientific conversations,” including bqgreprint commentary” on papers

published on arXiv, a pre-print publication site,veell as “postpublication review.”

While such commentary and review are often aimddll@w researchers, the

target audience for scientist-run blogs can alsthbegeneral public: “Along with forging

links between scientists, online interactions hidneepotential to enhance ‘broader

17



impacts’ by improving communication between scistand the general public” (Bik

and Goldstein 2013).

Previous Commentary and Research on Science Blogs

The science blogosphere has attracted attentiomjfvarnalists and
communication scholars for a number of years. Belaummarize some of the main

topics that have been explored in previous reseamdhcommentary.

Advantages over Other Channels

Much of the commentary about science blogs conoes firoponents and
practitioners and is thus positive in nature. fréxjuently argued, for example, that this
mode of science communication has certain advastager more traditional channels,
such as newspapers and magazines. John S. Wakstsence blogger and philosopher
of science, asserted that it is “more intimate @sponsive” and “relies not merely on
press releases, which can be terribly misleadingpb the personal knowledge and
expertise of the blogger” (Wilkins 2008). Sciendeggers, Wilkins argued, can
“demythologize” science by placing studies in tbatext of previous research, and
knowledgeable readers can comment on mistakesyiatidast and transparent
corrections. “This provides a contrast to scienegazines and columns in the
mainstream media and shows that science and medioinnot always about major

breakthroughs or immediate applications” (Wilkif®08). Wilkins also argued that
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revealing science-in-the-making is a “crucial roté’science bloggers: “Unlike laws and
sausages, the public should see science duringamsifacture, but the lay public is
generally ill-equipped to interpret what they seghis is an explicit goal of some blogs,
such as Retraction Watch (http://retractionwatchdpeess.com), which tracks

retractions of scientific papers “as a window itite scientific process.”

One of the questions sometimes raised is whetlemae blogs can supplant or
complement more traditional sources of science ngiwen that newspapers and other
media organizations are employing fewer people extensive experience in science
reporting (see, e.g., Brainard 2008, Zara 2013grtse journalist Geoff Brumfiel (2009)
presented the results ofNaturesurvey of 493 science journalists, who were found
increasingly to look to blogs for story ideas andhave their own work appear on blogs.
In addition, Colson (2011) surveyed 73 French s@gaurnalists and reported that 82%

consult science blogs, seeing them as “valid ssusEenformation.”

Science bloggers occasionally point to blogs agans of overcoming tensions
between science and journalism. In a blog post fiench 2011, “Neuroskeptic,” an
anonymous British blogger and neuroscientist, atlyged some of the tensions that exist
from a scientist’s point of view: Reporters workiaty‘supersonic speed” are unable to
give new papers “sufficient consideration,” andytbéten “draw tenuous conclusions
between the science and the hot topics that selest—cancer, children, cute animals,
and controversies” (Neuroskeptic 2011). He arghethlogging offers a solution, “not

as a replacement for science journalism, but asrgtement to it.” Elaborating, he wrote:

19



Each individual blog has a fairly narrow specidi@tus, but the other side
of that coin is that they dig deeper than journglecan. Maybe it takes
them a couple of days—»but the stories they uncakeones that
inherently can’t be generated any quicker. ... S@drlogs are a kind of

second source of news stories on top of the pridi@nature.

Motivations for Science Blogging

Scientists’ and science writers’ reasons for bloggibout science have also
received attention. Wilkins (2008) asserted thahduld appeal to those in the academic
community as “more than a casual hobby,” given ithatows “core outreach for their
science” and is “an effective way for scientistetointer the misunderstandings,
deliberate and otherwise, of popular culture.” H® atated that it allows an “isolated
researcher” to “become part of a wider social nekvthrough “back-channel forums,
personal contacts, and commenting.” He cited timiainScience Online conference as
an example of this community-building potential.lk\fis also pointed out that science
blogging can lead to job opportunities. Amsen (0@ interviewed five science
bloggers, made similar arguments while also pogntiat that professional science

writers who blog “can use their blogs as a playjpemew ideas.”

Kjellberg (2010) conducted in-depth interview with researchers from Sweden,

the Netherlands, and Denmark to identify their wettons for blogging. She found that

blogging offered these researchers opportunitiédisseminate something they would
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like others to read,” to “express opinions in a gt is seldom possible in other
academic writing,” to “contact people that woulthertwise be outside of the researcher’s
normal context,” and to improve their writing skilKjellberg summarized the bloggers’
motivations as follows: “The blog helps the resbarshare with others, it provides a

room for creativity, and it makes the researchel ¢ennected.”

Colson (2011) conducted in-depth interviews withFtench-speaking science
bloggers, including both scientists and sciencenalists. Scientist bloggers mentioned
“a desire to bypass traditional media” as theirstfreason” for creating blogs. Scientists
who blog were quoted as saying that science joistsah the traditional media “lack
scientific culture,” only slightly alter press rakes, engage in sensationalist reporting,
and can no longer fill their “watchdog” role. Frénscience journalists who blog,
meanwhile, were motivated by enjoyment and a sehfeedom. “They admit that they
are not as cautious when writing for a blog poghay are when writing a magazine or
newspaper article. They choose more amusing ahteligubjects for their blog” (Colson

2011).

Arsenic Life and Public Peer Review

In late 2010, science bloggers played an importaetin subjecting a high-

profile NASA study to scrutiny and influencing hatwvas publicly received. This event

and its aftermath stirred considerable discussimugthe role of the science blogosphere

and science journalism in the digital age. For eplaimt was mentioned by Shema et al.
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(2012) as an example of how science blogs “mayanfte mainstream science,” and
Fahy and Nisbet (2011) wrote that the “variousrsdiie and journalistic voices that
emerged in the diverse treatments of the arseeristory are emblematic of the wider
transformations occurring within science journalisirherefore, it is worth recounting in

some detail here.

A NASA scientist, Felisa Wolfe-Simon, found a foohbacteria in Mono Lake,
California, that she and her collaborators claimsed arsenic in its metabolism rather
than phosphorous, signifying a new “recipe” foeliNASA’s media advisory on the
finding, published on November 29, 2010, was pratwwe: “NASA will hold a news
conference at 2 p.m. EST on Thursday, Dec. 2,9ouds an astrobiology finding that

will impact the search for evidence of extratemaktife” (NASA 2010).

Even before the news conference was held, andé#ferpaper was posted on
the websiteScienceExpress stories with sensational headlines began to appea
mainstream media outlets—headlines such as “Isfeva don't know it’ discovery could
prove existence of aliensTle TelegraphAlleyne 2010) and “NASA astrobiology press
conference: Have they made breakthrough in searatxtraterrestrial life?"The
Huffington PostGraham 2010). The Washington Post, in a secfiais website devoted
to covering news in a humorous fashion (called “@aomst”), even ran a picture of an
archetypical bug-eyed alien with the story (Pe1@). Once the paper was released,
stories in the mainstream media covered the suibgtariaims in the study but did not

convey a sense that those claims were controvefsigpresentative article, from the
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Christian Science Monitpsummarized the paper as follows: “Scientists Hauad a
microbe in Mono Lake, California, that uses arsesi@ fundamental building block,
changing the definition of ‘life as we know it’ atige search for extraterrestrial life”

(Spotts 2010).

On certain blogs, meanwhile, the new paper waggaissected and critiqued.
On December 3, the chemistry blogger Paul Bradwoarded his “preliminary thoughts”
and wrote, “I am not convinced the data presenti@part the conclusion that these
organisms are ‘using’ arsenic” (Bracher 2010). Gac&mber 4, the microbiologist Rosie
Redfield used her blog to post an extensive crtigithe paper, concluding it had “lots
of flim-flam, but very little reliable informationand speculating that the authors may
have been “unscrupulously pushing NASA’s ‘Theriésih outer space!” agenda”
(Redfield 2010). Another critique followed the netety—this one a “guest post” by the
microbiologist Alex Bradley on the We Beasties blpgrt of the ScienceBlogs.com
network. Bradley declared that the central clainthefstudy was “almost certainly wrong”

(Bradley 2010).

These critiques caught the eye of Carl Zimmer jense journalist, author, and
blogger. He decided to interview these and othiensists to compose a piece about the
in-depth criticism, which was published$tateon December 7 (Zimmer 2010). In the
piece, Zimmer described his attempt to reach oW atfe-Simon and co-author Ronald
Oremland before publication for their responsentodriticisms. Oremland, as quoted by

Zimmer, said, “We cannot indiscriminately wade iatmedia forum for debate at this
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time.” Wolfe-Simon responded in a similar vein, isgy “Any discourse will have to be
peer-reviewed in the same manner as our paperandsyo through a vetting process so

that all discussion is properly moderated.”

But the criticisms appeared to have an impact. guigication of the paper in
Sciencdfollowing its initial web-only publication on th&cience Expressite) was
delayed for months amid rumors that many scientvst®e submitting “technical
comments,” or formal critiques, to the journal (Amar 2011a). Finally, in May 2011, the
Sciencenebsite posted eight such comments along with@orese from the authors, and
the following month’s print edition included thegsa itself and the discussion it had
generated. But the content of that discussion wasew to those who had been
following the saga, as Zimmer (2011a) pointed aw follow-up piece published in
Slate

In the past, scientists might have kept their tiindsigo themselves,
waiting for journals to decide when and how theyldadebate the merits
of a study. But this time, they started talkinghtigway, airing their
criticisms on the Internet. In fact, the true sfgraince of the aliens-that-

weren't will be how it helped change the way segsido science.

In the same piece, Zimmer wrote that the autharsdto play the bloggers-in-
their-pajamas card, but it was a losing hand. ferthing, the people who were talking
on blogs and Twitter were not in their pajamas. Mahthem were in lab coats”

(Zimmer 2011a). Zimmer noted that this episode f@ag of the first cases in which the
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scientific community openly vetted a high-profilager, and influenced how the public at
large thought about it.” This process continued nvResie Redfield, the researcher who
had published the most extensive blog critiquéhefgaper, decided to try to replicate its
findings using the tools of open science. As Zimeglained in a 2012 blog post,

Redfield “used her blog to chronicle her experiend®m receiving the bacteria from the
original authors to failing to replicate their réésuo posting her paper on arXiv to getting

her paper accepted 8ciencewhere it's now in press” (Zimmer 2012a).

Science Blogs as Vehicles for Interaction and Bampn&rossing

Interactivity is another major area where scidniogs have begun to attract
attention (Trench 2012, Shanahan 2011). In gengi@ging environments feature more
reader participation and interaction than seemime non-blog formats, such as online
news articles. In journalistic blogs, this phenooters partly explained by the
widespread practice of linking, which invites reed® become more active participants
in negotiating meaning by changing the sense irchvtauthority” is understood.
Matheson (2004) made this point as follows:

The weblog moves away from the rather abstractoaiytassumed by
such news texts to a more situated authority, iichvive hear a
journalistic voice choosing material as well astipié¢ and often
discordant journalistic voices accessed throughitis. In this context,

meaning must be more actively constructed by tlee. us
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Shanahan (2011) drew on this idea in proposingsitiance blogs act as
“boundary layers,” mixing different types of infoation and facilitating interaction and
exchange between people of different social wodsillustrate this concept, she
highlighted a case involving fruitful exchange beém a farmer and scientist that

connected via a science blog. That case is sumethbielow.

In a March 2010 blog post, Ed Yong, the writer Inehtihe blog Not Exactly
Rocket Science, wrote about a discovery by reseesdt the University of Edinburgh
that each cell in a chicken is either male or fenf&long 2010a). The researchers made
the discovery by studying gynandromorphic chick@ghsse that have both male and
female characteristics). In the comment thread,adrilee paper authors thanked Yong
for “the excellent representation/explanation of work.” Given that this comment
appeared alongside comments from general non-stieedders, Shanahan (2011)
observed that the blog post brought together €astl momentarily and through text,
actors from both the scientific sphere and theipwdghere without a translator sitting

between them.”

A more striking example of interaction was stilldome, however. Later that year,
in September, a farmer from the U.S. e-mailed Yaitgr finding his blog post while
searching for information about a recently hatctieidken that looked unusual. Yong
suggested to the farmer that he contact the pajleorawho had commented on the
original blog post, which the farmer did. In theseimg exchange, the scientist asked

whether the farmer would be interested in sendergetic material from the bird to help
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resolve the question of how gynandromorphs arise tlae farmer agreed enthusiastically.
Yong detailed these interactions with a new blogt pidled, “In which | set up a

collaboration between a biologist, a farmer and@lieneric chicken” (Yong 2010b).

Shanahan (2011) emphasized that science blogs/enmaking not just people
but also information. She reported that Yong raelfirmixes different types of
information by providing links to primary literatirother blogs, university research
websites, online newspapers, and images and videéesdviarch 2010 post, for example,
included a technical diagram drawn from the origpeaper, which Yong used to help
answer certain reader questions. The “mixing ofppeand information” seen in this case
led Shanahan to conclude that blog posts are “thairejust sites of science
communication”:

They are boundary spaces where writer and readezrggage with each
other and a variety of information forms in a whgitis not necessarily
prescribed by an institutional mandate but instesggpens as a result of
the social worlds and knowledge practices that ctwgether. Science
blog posts are, from this perspective, spacesteraction in ways that

other online sources are not.

Tempering the Enthusiasm

Notwithstanding individual cases, several reseaschave expressed doubts as to

whether science blogs are serving certain claimetesired functions on a large scale. In
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reviewing the characteristics of 20 science bldgench (2012) found “very little
evidence to support the claims” regarding “blog¢reggnificant role in communicating
science or its significant impacts on science.” &dong interactivity, which he defined
as “the scope and quality of exchanges betweenplblishers and visitors,” Trench
reported that a “low level of discussion and theeaize of debate were the most
frequently made observation in relation to thisecron.” With regard to science-in-the-
making, Trench reported that “less than a quafténeblogs provided even occasional

looks behind the scenes of science.”

Trench singled out physics and climate scienceasial cases, however. In
physics, he found “fairly frequent” connectionsvweén discussions occurring on blogs
and papers published on arXiv, making debates axain papers publicly visible. In
climate science, Trench pointed out that “commanibtf bloggers played tangible roles”
in how climate science was publicly received inwake of the “climategate” incident,
when a server was hacked at the Climatic Reseandatthe University of East Anglia
in England. Holliman (2011), too, observed thateie change skeptics showed an
ability to use digital tools, including blogs, take “visibleselected newsworthy aspects
of scientific information and the practices of sdists” (Holliman 2011). But Trench
viewed this episode in a negative light, arguirag the “tone and tenor” of the ensuing
online debates “are cautions against over-optimrsidings of the potential of science
blogs to create a new public sphere” where pulgiaion is “formed through rational

discussion.”
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Kouper (2010) focused on the ability of sciencegblto increase public
engagement with science, which can be regardedeafacet of interactivity. After
analyzing “modes of communication” in 11 scienoaegsl, however, she concluded that
science blogs “provide information and explain ctiogted matters, but their evaluations
are often trivial and they rarely provide extensivéique or articulate positions on
controversial issues.” She also stated that thdtiphaity of forms and contents” in the
science blogosphere results in a “lack of genrereotions, which for the audience
translates into broken expectations and uncertaarg “impedes the development of
stable readership and participation from the lapydalic.” Kouper said science blogs
must “stabilize as a genre” before they can “becartmol for non-scientist participation”
and that science bloggers “need to become morecasvdheir audience, welcome non-
scientists, and focus on explanatory, interpregat@nd critical modes of communication

rather than on reporting and opinionating.”
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Chapter lll: Research Questions, Methods, and Ovenew of Bloggers

RESEARCH QUESTIONS

The research and commentary explored in the prewibapter suggest that more
remains to be discovered in terms of science blaggimpact on how science is
communicated. For one, science blogs continue atveyand new norms and practices
may be developing. In addition, although Colsonl@0conducted in-depth interviews
with 17 French-speaking science bloggers, | am awhno study that combined a large
number of in-depth interviews with a review of tilegs themselves. Lastly, even studies
that analyzed a substantial number of blogs limitedr analyses to relatively short
periods; Trench (2012) reviewed 20 science blog®arly 2010,” while Kouper (2010)
analyzed “30 days of activity from less active [d@mnd five days of activity from very

active blogs” in July 2008.

This exploratory study, which attempts to fill tecgaps, was guided by two

overarching research questions:

1. How do science bloggers operate, and why do theyabg in that way?
2. lIs there evidence that science blogs are servingrakes in how science
communication occurs, such as facilitating highliquanteraction or public access to

science-in-the-making?
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Although there is overlap, answering the first diogsis largely the goal of chapter four,

whereas chapter five addresses the second question.

METHODS

In-depth Interviews

Between October 2011 and August 2012, | conductetepth interviews with 20
science bloggers. The participants, interview ptdoces, and data collection and analysis

methods are described below.

The participant sample was drawn from a list ofu@ntial science bloggers as
determined by several factors. Most bloggers onish@ad been selected for inclusion in
The Open Laboratorgas of 2012The Best Science Writing Onljrenthology or had
been among the finalists or winners in well-knowresce blogging awards: the 3
Quarks Daily Award, Seed Media Group’s Researcly@ilog Awards, and/or the
American Association for the Advancement of Sci&(RAAS’s) Science Journalism
Award (online category). Several bloggers on teedid not fit these criteria but were
included because their work reaches a wide audienbecause their blogging activity
had proved influential in some other way; for exgénphemistry blogger Paul Bracher

was included because of his early role in crittizNASA’s arsenic-based life paper.
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Influence was considered more important than remtesiveness because this
study does not aim to generalize results to thieeepbpulation of science bloggers;
rather, a purposeful sample was selected to pralege and detailed answers to the
research questions. As in Archibald’s examinatibthe practices of environmental
reporters, results may not be generalizable buith&il'representative of the range of
concepts involved” (1996, 45). In any caae pointed out by Walejko and Ksiazek
(2010), “the sheer size of the blogosphere makastitally impossible to draw a truly

random sample of blogs.”

After obtaining approval from the Institutional Rew Board at the University of
Maryland, | e-mailed interview requests to blogganghe list and arranged phone or
Skype interviews with those who agreed. This precasitinued until 20 interviews had
been completed. Each participant signed and reduenenformed consent form. The
interviews ranged from 30 minutes to 75 minutelength, with most lasting around 50

minutes.

During each interview, | used an interview guidattimcluded several questions
asked to each participant (such as “How do ideablfm posts usually come to you?”
“What is your vision of your blog’s audience™? d@Wlhat makes a good blog post?”) as
well as questions tailored to the particular per®uch as how his or her approach might
have changed based on moving to a new networkwrahgarticular blog post came

about). The questions were open-ended, and | digiated from the interview guide
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when asking follow-up questions to pursue a toipat seemed especially relevant. The

basic interview guide is provided at the end of thiesis as Appendix 1.

| recorded and transcribed each interview, anddistl the transcripts to compare
blogging practices and personal philosophies. thtewh, | paid particular attention to
cases and examples that seemed to show blogsgeaewnroles in how science

communication occurs.

Review of Science Blogs

Once a blogger agreed to participate, | addedhier blog to my Google Reader
feed. In this way, | kept track of and made writtertes about participants’ blogging
activities, again focusing on cases that seemstdw blogs serving new roles in how
science communication occurs. | also made notaseceto general characteristics such
as content, sources, hypertextuality, and frequehcypdates. This review continued for
approximately one year, from January 2012 to Jan2@t3. Although | was unable to
read every blog post of every participant during tieriod, the extended nature of the
review allowed me to become familiar with each bdogl gauge whether individual

cases were isolated or part of a pattern.

THE BLOGGERS: AN OVERVIEW
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The bloggers who agreed to participate in thisaegeinclude nine for whom
science writing or science journalism is a caré&el Yong, Carl Zimmer, Deborah Blum,
Andrew Revkin, David Dobbs, Ann Finkbeiner, Mo Goli, Bora Zivkovic, and Ethan
Siegel), seven active scientists, professors, alicagprofessionals (Sean Carroll, Kate
Clancy, Chad Orzel, Rhett Allain, Miriam Goldsteigul Bracher, and Steve Balt), and
four graduate/medical students or recent gradusdece recipients (Jason Goldman,
Rebecca Kreston, Shara Yurkiewicz, and Markus Hanatsp Most of the bloggers in
the sample are from the U.S., while three (Ed Ydng,Costandi, and Markus
Hammonds) are British. In addition, Bora Zivkoviasworn in Belgrade in present-day

Serbia, emigrated to the U.S. in 1991, and becabh&acitizen in 1998.

Among the blogs considered in this study, most $amu the life sciences
(including such fields as marine biology, chrondbgy, parasitology, animal cognition,
and neuroscience). In addition, four focus on astnay, two on chemistry, two on
physics, one on natural resources and the envirofjroee on psychiatry, and one on
medical ethics and life as a medical student. Belgwovide basic information on each

blogger. Appendix 2 has more detailed informatiareach blogger and blog.

Rhett Allain (Interview Date: November 17, 2011)Allain runs the Dot Physics blog

(http://www.wired.com/wiredscience/dotphysics/)yast of theWired Sciencaetwork.

Steve Balt (Interview Date: December 14, 2011Ralt runs the Thought Broadcast blog

(http://thoughtbroadcast.com), which he does inddpatly.
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Deborah Blum (Interview Date: January 4, 2012)Blum runs the Elemental blog
(http://www.wired.com/wiredscience/elemental/) astf theWired Scienca@etwork,
which she joined in May 2012. At the time the intew was conducted, she ran the
Speakeasy Science blog (http://blogs.plos.org/sgeslscience/) as part of the PLoS

network.

Paul Bracher (Interview Date: November 2, 2011)Bracher runs the ChemBark blog

(http://blog.chembark.com), which he does indepatige

Sean Carroll (Interview Date: June 25, 2012)Carroll runs the Preposterous Universe
blog (http://www.preposterousuniverse.com/bloghjck he does independently. At the
time the interview was conducted, he was a writethe collaborative group blog
Cosmic Variance (http://blogs.discovermagazine.cosrhicvariance/), part of the

Discovernetwork.

Kate Clancy (Interview Date: August 23, 2012)Clancy runs the Context and Variation
blog (http://blogs.scientificamerican.com/conterttavariation) as part of tHgcientific

Americannetwork.

Mo Costandi (Interview Date: December 15, 2011)ostandi runs the

Neurophilosophy blog (http://www.guardian.co.ukésaie/neurophilosophy) as part of

The Guardiametwork.
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David Dobbs (Interview Date: December 16, 2011Pobbs runs the Neuron Culture
blog (http://daviddobbs.net/smoothpebbles/), winetdoes independently. At the time
the interview was conducted, the blog was parheWWired Sciencaetwork

(http://www.wired.com/wiredscience/neuronculture/).

Ann Finkbeiner (Interview Date: June 5, 2012)Finkbeiner contributes to the
collaborative group blog The Last Word on Nothing (WON,

http://www.lastwordonnothing.com).

Jason Goldman (Interview Date: June 14, 2012Y50ldman runs the blog The
Thoughtful Animal (http://blogs.scientificamericanm/thoughtful-animal/) as part of the

Scientific Americametwork.

Miriam Goldstein (Interview Date: June 9, 2012):At the time the interview was
conducted, Goldstein contributed to the collabeeagroup blog Deep Sea News
(http://deepseanews.com). In January 2013, sheuaced a “leave of absence from all

public social media.”

Markus Hammonds (Interview Date: May 31, 2012)Hammonds runs the Supernova

Condensate blog (http://supernovacondensate.nkighwe does independently.
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Rebecca Kreston (Interview Date: July 19, 2012Kreston runs the Body Horrors blog
(http://blogs.discovermagazine.com/bodyhorrorsfyas of theDiscovernetwork, which
she joined in April 2013. At the time the intervievas conducted, she was blogging

independently.

Chad Orzel (Interview Date: June 13, 2012)Orzel runs the Uncertain Principles blog

(http://scienceblogs.com/principles/) as part @f §tienceBlogs.com network.

Andrew Revkin (Interview Date: August 22, 2012)Revkin runs the Dot Earth blog

(http://dotearth.blogs.nytimes.com) for thew York Timewebsite.

Ethan Siegel (Interview Date: May 24, 2012)Siegel runs the Starts With A Bang blog

(http://scienceblogs.com/startswithabang/) as plaitte ScienceBlogs.com network.

Ed Yong (Interview Date: December 7, 2011)Yong runs the blog Not Exactly Rocket
Science (http://phenomena.nationalgeographic.cam/ibt-exactly-rocket-science/) as
part of theNational Geographimetwork, which he joined in December 2012. Attihee
the interview was conducted, he was part ofQszovernetwork

(http://blogs.discovermagazine.com/notrocketscignce

Shara Yurkiewicz (Interview Date: August 31, 2012)Yurkiewicz runs the blog This

May Hurt a Bit (http://blogs.scientificamerican.nafthis-may-hurt-a-bit/) as part of the

Scientific Americametwork, which she joined ilanuary 2013. At the time the interview
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was conducted, the blog was part of the PLoS ndétwor

(http://blogs.plos.org/thismayhurtabit/).

Carl Zimmer (Interview Date: October 24, 2011):Zimmer runs the blog The Loom
(http://phenomena.nationalgeographic.com/ bloglloea/) as part of th&lational
Geographicnetwork, which he joined in December 2012. Attihee the interview was
conducted, he was part of tbéscovernetwork

(http://blogs.discovermagazine.com/loom/).

Bora Zivkovic (Interview Date: January 6, 2012):Zivkovic runs the blog A Blog

Around The Clock (http://blogs.scientificamericanm/a-blog-around-the-clock/) as part

of theScientific Americametwork, for which he also serves as the Blogdtdit
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Chapter IV: Practices and Perceptions of Science Bfjgers

This chapter describes science bloggers’ practindsperceptions, drawing
primarily on interview data and partly on the revief blogs. In addition, the discussion
at the end of the chapter contains some suppleafdgemation drawn from other

sources.

As this is exploratory research, it aims to shgltlon a range of issues that have
yet to receive systematic treatment in previousiylished research. Therefore, this
chapter covers many topics, which are organizddlsvs. First, | discuss the reasons
why science bloggers engage in this activity, idolg their reasons for starting blogs,
communication goals, and other motivations. Negkdmine their blogging practices,
including their selection of topics, writing proses, and engagement with commenters,
as well as the ways in which Twitter and other abeiedia complement their blogging
activity. Then, | explore how science bloggers vibeir audiences and the criteria they
use to judge what makes a “good” blog post. Thfsliswed by a discussion of blog
networks. After that, | discuss how bloggers vieresce blogs compared to other
platforms. The end of the chapter includes a dsouasthat highlights several of the main

findings and introduces some supplemental inforomati

WHY BLOG ABOUT SCIENCE?
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Many science bloggers are active researchers tegsars who set aside time for
their blogs in spite of busy professional schedutesthermore, as David Dobbs
observed in our interview, for professional sciemegers who also maintain blogs, there
is “some tension” arising from the thought thatdgmg occasionally means “giving stuff
away that you could sell,” (i.e., pitch to a mag&zeditor) (Dobbs 2011). In this section,
| summarize many of the factors that appear to nitake@vorthwhile activity for my

interview subjects in spite of these facts.

Reasons for Starting Science Blogs

To begin an exploration of motivatioxamined interviewees’ reasons for
starting a science blog. As will be seen, thestofaare idiosyncratic, sometimes
coinciding with changes in careers or career goaisnore often arising from less

momentous events.

Bypassing Traditional Media: Not a Primary Reason

For the scientists, professors, and gastudents in my interview sample, the
reasons generally did not involve a “desire to Isgpsaditional media,” as Colson (2011)
reported in her sample. Such sentiments were esguleanly occasionally and not as
primary reasons for creating blogs. Carroll somesirnlogs to point out misleading
headlines in mainstream coverage of cosmology.éAstdserved in the interview, “In the

journey from science results to the press reletastbge written newspaper article to the
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headline, there is a little bit of a degradatiormofuracy in every step, and that last step is
the worst.” Despite this, he is not motivated lgesire to bypass traditional media: “I
don’t want to circumvent the media. | want to waxrith them. ... I've written for
newspapers and magazines before, and it's reabylyrdifficult to be honest and

accurate at the same time because of the increcbiigtraints you're put under” (Carroll

2012a).

Bracher said journalists in the mainstreaedia often “do not take the time to get
their facts straight,” but he did not mention ssblertcomings while explaining the
creation of his blog. Instead, he stressed hige@#sifoster an online “conversation” on
issues in chemistrylt‘'was a chance to talk about what I think mostgbedalk about in
the hallways... Online there’s always an opportutotfind someone to have a
conversation with and talk about interesting issnggur field.” He said the blog was a
“natural progression” considering his long-ternenaist in online forums and bulletin
boards (Bracher 2011%imilarly, Siegel expressed strong feelings alhawt the
mainstream media cover science—and often useddgddopoint out perceived

failings—Dbut did not mention this factor in expleig his start.

Several bloggers emphasized dissatisiaetith more specialized outlets in their
fields or with academia itself more than they engited dissatisfaction with traditional
media. Bracher blogs partly in order to highligreas of the chemistry field that he feels
are neglected by such publicationsG&EN (Chemical & Engineering News, a weekly

magazine published by the American Chemical SocatgChemistry Worlda monthly
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magazine published by the Royal Society of Cheg)is€lancy said that, in her blog,
she feels “up against” medical schools, which impdhealth-disease dichotomy” that
she said is ill suited to understanding femaleadpctive health (Clancy 2012a).
Similarly, Balt said he started blogging partlypimvide an “alternative voice” in the
field of psychiatry, which he feels is too heavibgused on medication in the textbooks

and the conventional psychiatric literature (B&I12).

How Books Can Play a Role in Science Blogs’ Begmsi

Several professional science writers wlog mentioned book projects in
connection with their blogs’ beginnings. Blum andkbeiner had both recently finished
books; for Blum, the blog started as a place tdinae to explore issues connected with
the book’s subject: “When the book was about toeont, | thought: I'm going to do a
blog partly so | can explore some of the unresolgsdes in the book” (Blum 2012b).
Finkbeiner started blogging once she realized bekls completion left her without any
fresh ideas: “l was just sort of staring at theesar So | thought, why not find out what
this brave new Internet world is all about?” Shd leng been immersed in book writing,
having written two of them back-to-back. “When tsged again after the second book
was done, the world really was different,” she sdididn’t think that print was
necessarily dead at all, but certainly this otherg was alive. ...I wanted to find out if

writing was different for print or for a blog (Fibkiner 2012).
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Revkin’s blog “grew out of what was goitagbe a book,” he told me. Revkin, who
was still working as a full-time reporter for thNeew York Timeshad won a John Simon
Guggenheim Fellowship to shape a book proposalstamability, but he lacked the
time to “step off the hamster wheel and think favlale” due to the heavy news flow at
the time. He created Dot Earth in October 2007d'asy to essentially do the process of
reporting what might eventually be a book.” Butdagne to view it as a better venue for
the discussion of climate change than a book wbaia been: “In the process, |
increasingly questioned the value of writing a hdmécause a book has an artificial sense
of definitiveness to it.” He also noted that heaaits more readers with his blog than he
could have done with a book; several million peogdgt Dot Earth at least once or twice

a year, he said, calling them “a worldwide audieoicengaged people” (Revkin 2012a).

Transitioning from Other Kinds of Blogging

A number of my interview subjects hadrbawer/olved in blogging of one kind or
another before focusing on science. Zivkovic hashsgeveral years commenting on
political blogs and writing “diaries,” or individli@log posts, on campaign blogs and
websites like the Daily Kos. In 2004, he startgmeesonal blog to which he could transfer
these posts. He continued to write mostly aboutipslon that blog until starting a “truly
narrow niche science blog” in January 2005, aftergresidential election. “I was
wavering,” he said. “I was getting bored with wrgiabout politics. ... Am | just going
to bash Bush for 4 years?” By then, he had stagading and interacting with other

science bloggers (Zivkovic 2012b).
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Orzel, likewise, was a long-time readeepditical blogs. In addition, he started a
blog devoted to books in August 2001 called Thednp of Babel (which he eventually
incorporated into Uncertain Principles). For abayear after starting the book blog, he
debated whether to start a general blog but hedd imapart because he was “not sure
that my half-assed political pontificating woulcalg be any more interesting to read
than anyone else's half-assed political pontifigatias he wrote in his first post in June
2002 (Orzel 2002). But then he realized that hdccawite about “physics and life as a
physicist,” subjects he knew better than most. tBhgomething | know about that other

people don't. So it seemed like a good theme fdo@’ (Orzel 2012a).

Clancy, Hammonds, and Goldman also hpem®snce blogging before writing
about science, or before writing about it in a sediway. Clancy had kept anonymous
blogs for years, first as an undergraduate wrigibgut her day-to-day life, then as a
graduate student “writing about grad school andtikigg and my cat and things like that.”
Mid-way through graduate school, after she becaon@@n organizer, her blogging
began to reflect new interests such as higher ¢éidnc@8ut she did not write about
science “because | wanted to keep my identityyaecret,” she explained. The
transition to writing about science came once siehgr tenure-track job “because then |

could use my real name and feel safe about it"(Gl&2012a).

Hammonds started Supernova Condensaérasord of personal thoughts, ideas,

things I'd read that | thought were interestingytidnever intended it to be what it is
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right now.” He said it started to “evolve” when began reading more science blogs and
“realized there are actually quite a lot of peamlé there who are actually quite serious
about science blogging. And so | ended up followsod, | suppose” (Hammonds

2012a).

Goldman had “experimented over the yeatis different blogging platforms,” but
did not blog consistently until he started to wateout science. The inspiration came
only after he had been reading science blogs fmestime and realized that no one was
writing specifically on his main areas of interest:
Certainly there were some psychology blogs thatevabout animals
occasionally, and there were some animal or bioldgygs that
occasionally covered behavior, but no single blogiagle source where |
could find specifically things about animal behaweo animal cognition.

So I saw a niche that | could fill (Goldman 2012a).

The Influence of Reading Other Blogs

The experience of reading other blogendific or otherwise, was a factor that
many interview subjects mentioned in explainingrtbtart. Goldstein, for example, had
long been a reader of ocean science blogs—inclualprgvious incarnation of the group
blog that she eventually joined—and, after stargreduate school, thought, “I like to
write; | can do this” (Goldstein 2012a). For Cakroispiration came from reading a blog

by an English professor, Michael Berube, whom hunéb“entertaining and thought-
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provoking,” rather than from reading science bldtfsa professor like him could have a

blog, then why not me?”

From Doing Science to Writing About It

Both Siegel and Yong originally had plad to pursue careers in scientific
research and started writing about science aftesetiplans changed. Siegel had earned a
Ph.D. in theoretical astrophysics and started wgrkis a post-doc, researching
theoretical cosmology, when he realized his chaseeer path was not a good fit and left
him unfulfilled. His response was “to have a crensl take stock of things and decide,
well, what are you going to do next?” Aside fromadtered career trajectory (Siegel is
now the science and health editor for Trap!t, whereurates content collected from
around the Web for scientific accuracy), one restihis deliberations was the blog:

Starting the blog was one of the things that | gidgd would try. Hey, |
like this stuff; | know this stuff really well. Mogpeople don’t know very
much about the universe as a whole, so let’s thirig the story and
telling people some of the amazing things | hadled. And let’s try to

break it down for them in terms that they can ustderd (Siegel 2012a).

In 2010, Yong posted on his blog an wieaw he had given to Zivkovic, in which
he described his start as a science writer this way
| assumed that research was going to be my callnagl spent a year or so

as a PhD student before realising that | was apptedlly bad at it. ...
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Thankfully, the insight that | sucked at doing s@ie coincided nicely

with the revelation that | wasn’t too bad at tatkisbout it (Yong 2010c).

In my interview with Yong, he said he took a tramicourse required for graduate
students on the basics of science communicatiorfearded up doing quite well.” The
course, he added, “came at a time when | was doifigure out what | was going to do

if I didn’t do research” (Yong 2011).

Other Reasons

Other bloggers cited a range of idiosgticrfactors in explaining their start. Allain
wanted his physics students to do more “projecethdabs” and started the blog to
provide examples: “I made a couple of examplesifem — like, this is the kind of thing
| was looking for. That's why | started, and thecolldn’t stop” (Allain 2011). Kreston
began blogging as part of her dissertation praagbublic health. She said the
department was at first skeptical that bloggingld@ount as “public health analysis,”
but she successfully defended the project idearéssarch questions included “who had
tweeted out the blog, what were people searchingfal what led them to the blog
itself” (Kreston 2012a). Balt began blogging whesajting for a new job to start and
volunteering as a research assistant at a medingc he found himself with free time
and access to the scientific literature. “| wouldss around in the literature and see what

struck me as interesting, and then decided to writé didn’t even know who my
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audience would be. | just started doing it, angst pnjoy writing” (Balt 2011). Costandi

started “just out of boredom. | did it to pass tinee” (Costandi 2011a).

Communication Goals

The preceding discussion focused on reafwr starting blogs but touched only
briefly on communication goals; the following dission explores this facet of
motivation in more depth. Revkin, for example,\&s to guide readers through complex
issues—a goal that none of the other bloggers sgpte Several others have very
definite opinions about issues in their fields ansh to disseminate these perspectives
through blogging. Finally, a much larger numberresped motivations related to making
science appealing or understandable to a genetedraae. These three goals are

discussed in more detail below.

Serving as a Guide

Revkin, whose blog moved to the opinion side ofNleev York Timem 2010, is
unique among my sample in describing himself agidey
I’'m hoping that what | am for the average readex khowledgeable guide
to a complex world. I'm not there to tell you whatdo or how to think,
but I can help you navigate consequential questimmsigh tough science

and policy issues.
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He contrasted his approach with those of op-edevg;itsuch as Paul Krugman and
George Will: “Most people have a position, articald, defend it. And my position,
often, on an issue is, ‘Let’s find out,” or, ‘| doknow.’ ...I'm not there to make a

comfort zone for some particular constituency.”

Spreading a Certain Perspective

While almost all of the writers in my spl@ incorporate opinions into their blogs
to some degree, few have a certain perspectivestlaatiear driving force for their
blogging. Just three bloggers appear to fit thcdption: Clancy, Balt, and Bracher. As
mentioned earlier, Clancy and Balt blog partly rdey to offer alternative voices,
challenging conventional perspectives in their eesipe fields. Clancy explained her
motivation as follows:

| think | have something worth saying. ... That'sig teason that | do
this; | feel like there are ways in which my perspee on feminism can
make a really positive contribution to science aadtribution to

academia. | think I can inspire a lot of young wonte be scientsts, too.

Balt said, “Medications are way, way ddewn in psychiatry, way overused, and |
think we attribute to them effects they just ddrétve a lot of the time.” He expanded:
Oftentimes I'll write about misuse of medications certain meds in

particular that get a lot of good positive pregsist want to say, “Hey,
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wait a minute, it doesn’t do that. Here’s my expede with this patient, or

these patients, or here’s a paper that comes ouswgrports my view.”

Lastly, in the “Mission & Editorial Comgg’ section of his blog, Bracher writes
that because he has limited time to spend on biggdie tends to “focus on issues and
stories that have been overlooked by the moretioadi media,” of which he cites
C&EN andChemistry Worldas examples. Publications like those, he writege laa
tendency to “limit themselves to stories that pyrtour field in a positive light” and
neglect “matters of scientific misconduct, ethiddéémmas, dirty politics,
misappropriated funds, and petty bickering.” In itterview, he said that blogging offers
a way to attract more attention to such issueseacdurage discussion of them:

These conversations happen at the department teeglhappen in the
hallways, they happen around labs, they happemdravater coolers. But
what the blog allows you to do is open these caatans, which are
normally behind closed doors, out in the open. . e Whole world can

participate.

Science Outreach

Science outreach is a relatively commativation among the bloggers in my

sample. In explaining their motivations, nine blegg(Allain, Carroll, Clancy, Goldman,

Goldstein, Hammonds, Orzel, Siegel, and Yurkiewmoade some reference to

increasing science literacy, showing that scieaceaol” or found everywhere,
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presenting a human face to science, or providimgeise to the public without a filter.
Allain likened blogging to “going out to a late-higsoccer game and bringing your
binoculars and then showing people Jupiter. ...d fimngs that | think are awesome and
then I like to share them with other people.” Chsaid that Cosmic Variance aims for
“public science outreach,” in addition to “an ongwigoal of letting people know what
it's like to be a scientist — that scientists hdiféerent kinds of interests other than
science itself. We're human beings too.” Hammonus$ aurkiewicz expressed similar
ideas about giving science a human face. In additwldstein said the blog is a way to
put expertise “into the service of interested memioé the public right away,” citing as

an example her group blog’s coverage of the 201€pater Horizon oil spill.

Several other bloggers, while not emphasizing®@eutreach as a motivation,
expressed the desire to share their fascinatidnsgience. Yong, for example, said, ‘I
think people have very lofty ambitions when thdi &bout science communication. My

goal really is just to share the enthusiasm | hawle other people.”

Other Motivations

Communication goals often seem secondary to thplsienjoyment that almost
every participant said blogging affords. In expiaghwhy he blogs, Balt began by
saying, “It's a nice way to pass the time. | eryayting. Purely selfish things.” Likewise,
Kreston said she blogs for “really selfish reascarsd enjoys “being able to write about

and say the things | really want, and have it lp#ilaized because of my blog.” Zimmer
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said, “The Loom is really, most importantly, somethl do for pleasure or for writing
about things that | find particularly interestingpeculiar.” Carroll said, “Blogging was
never work for me. Blogging has always been a hreatertainment, and recreation for

me.” Most other bloggers expressed similar thoughts

On a somewhat deeper level, several leigdescribed having a basic urge to
write and seemed to view blogging as an outgrowthair identities. Allain said,
“Communicating and writing is partly what makeshusnan, and I just happen to do my
communicating and writing in a blog ... It's just paf who | am.” Clancy said, “I blog
because it feels like the right thing to do. lave to write, and writing just feels like —
It's like breathing and eating for me.” Finally, Weén said:

Part of it is, I'm just fundamentally — the Yiddigérm isyenta— someone
who says, “Did you hear that?” So sharing what le&ned is just an
implicit part of how I live, and the blog is a pect way to encapsulate

that, to make it happen.

In addition, several bloggers said they were natéid by the fact that blogging
offers them the freedom to write whatever and hawdivey wish. Blum said that “part
of the pleasure” of blogging is that there is naa@dvhom she has to convince: “Never,
in any blogging network, has anyone had to comesaydo me, ‘No, no, you can't do
that.” This freedom, Blum said, can give rise taltiple forms of expression by

providing “communication latitude to explore whatdarests you”:
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You can, on impulse, write about what interests gnd what you think is
important. | can be very literary, | can be vsilly on occasion, |
can tell murder mystery stories if | want, | chna very serious

investigation of a chemical hazard.

Similarly, Finkbeiner said, “The first thing you thee is that you can write whatever you
want to write about. Whatever you think is interggt It doesn’t have to go past some
editor.” Receiving editorial feedback on how tods@and structure a piece is “absolutely
necessary” in other forms of writing, Finkbeineids&ut blogging offers a “fun” break
from those constraints: “I've been writing for ayéong time, and you really get tired of

that. And it is such fun to not have those constsdi

Others expressed similar ideas about freedomo(Casaid, “One of the great
things about blogging is you can tell jokes, yono ba very serious, you can be as long as
you want, you can be as short as you want.” Blogjgsralso appealing, Carroll said,
because “you can link to other things that expamevbat you're trying to say. You can
include pictures and videos. You can go outside poun credentialed area of expertise,
be interdisciplinary.” Costandi said, “The blog gg/me the freedom to write about
anything | want whenever | want to.” Finally, Dobérd “the beautiful thing about a
blog” is that it allows one to self-publish; he &iped, “There’s a hazard to only self-
publishing. But as a supplement to a life where taking my living writing for

publications, it's a delight to have as an oullgets you experiment with form.”
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Several bloggers also mentioned motivations relatedteractivity. Finkbeiner
emphasized the directness of reader feedback @hdlsaenjoys seeing whether her
attempt to communicate a particular idea was sstes! like being talked back to.”
Zivkovic said there is something “isolated” abolddging, “but the other part of that
loop is that | want to learn. So this is my waypatting out ideas in order to get feedback
so | can learn more.” Following the publicationceftain blog posts, strangers have e-
mailed Yurkiewicz about their own health-relateghesences; she mentioned this during
the interview as one of her motivations: “On a pagd level, | like corresponding with
people. | love it when people e-mail me. | guessiht to make it into a conversation”
(Yurkiewicz 2012). Lastly, Orzel emphasized theesh@easure of seeing others react to
a piece of writing:

The reward that you get from it is, people readriil people respond to
something you wrote, or will link to it from othblogs, or will leave
comments at your site. ... Knowing that an odd p@sbmething that
somebody in Europe read and was annoyed enoughibtecested

enough in to leave a comment — that’s a kick.

BLOGGING PRACTICES

| asked participants how blogging fits into thautines, how they go about

selecting topics and then researching and writoggg) and what kind of activity occurs

in comment threads. Most interviews also explored hctivity on Twitter and other

social media complements science blogging. This@esummarizes their answers.
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Blogging Routines

First, based on the review of blogs, | noted widgation in the frequency and
regularity with which participants published newdplposts. Yurkiewicz published less
than one post per month on average during 201&témeand Finkbeiner about 1 to 3
posts per month; Clancy, Blum, and Bracher abdot@posts per month; Carroll and
Allain about 10 to 12 posts per month; Zimmer arey8& about 15 to 20 posts per month;
and Yong and Revkin about 25 to 30 posts per mddh.started 2012 with a frequency
of about 7 posts per month, but this dropped toy@dt, 1 per month by the end of the
year. Goldman also began to blog less frequertiytisg 2012 with about 15 posts per
month and ending the year with about 5 per month Jostandi, Dobbs, Orzel,
Hammonds, Goldstein, and Zivkovic, the month-to-thdrequency varied markedly.
For example, Hammonds published only 1 or 2 posteitain months and more than 50
in other months. Usually, bloggers wrote posts«alan periods of quiescence by noting

other tasks occupying their time.

The number of posts is not necessarily a good atdiof the time one devotes to
blogging, as individual posts can vary a great deldngth and substance; therefore, it is
also useful to consider the amount of time spergdihg. Almost all of the interviewees
said that the number of hours they spend on thg \doies from week to week.
Yurkiewicz said she blogs “when the mood strikes\tl she appreciated the lack of

pressure from the PLoS network. Bracher said, tfinsl foremost | consider the blog
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more of a hobby, so | don't really stick to a sallecdr stick to a rigorous routine.”

Dobbs said that some weeks he might spend onlypandn the blog, whereas other
weeks he might spend 10. He added, “I try to getething up there every week, but
there are weeks where I'm really busy on deadlimeaveling around or something.”
Carroll said, “It's definitely as inspiration stek,” adding that most weeks he spends “a
couple of hours” on the blog, although sometimesdividual blog post will take

several hours to write. “But then that kind of pdsesn’'t happen every day; that happens
once a week or even less. Many posts take 10 aridbtes.” Goldstein, whose fellow
writers on Deep Sea News are also scientists tlsaidumber of hours spent blogging

“just varies wildlybecause all of us have demanding day jobs.”

Zimmer said the amount of time he spends bloggiaglly varies.” He explained
that he might spend more time on it if somethinggd®as that excites him:
If there’s a really big story ... where I'm just eted to be witness to it, |
might write a very long post that could take mesatire day. And then
there’s other situations where | come across sanggtinaybe a video.
What I'll do is I'll just post it — embed the video a post and publish it,

and that’s it; | won’t do anything else the wholeek.

Costandi said he blogs “just once a week or eves’'léle explained that, as a

full-time freelance science writer, he must budgsttime carefully. He pointed out that

his blog posts are “not short articles,” each @iéng two or three hours to finish. “So
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the effort is hugely disproportionate to how muchnay | earn from it, and | have to pay

the bills. So the work that pays real money haske priority over the blog.”

Several bloggers, however, provided answers itidig@a more regular pattern.

Yong said he spends about 12 to 15 hours a wedkednlog, including evenings and
weekends. Orzel said his “morning routine” involeading breakfast while “reading
through my feed reader, and then I'll usually tngldbang out something in the morning
and post it then.” Revkin described his routinéadlsws:

| wake up, | turn on my computer and | go onlinedAcheck my e-mail.

E-mail is always first for me still. And then | atleGoogle news, thhew

York Timesvebsite, and make sure nothing big, bad, and cpesdial is

happening. And then | get to the tasks at hand.

Those tasks, Revkin explained, include checkingthasklog of posts,” reading
comments on previous posts, and spending “tworeethours” if there is a new post to
write; he said the process of uploading a postédNew York TimeSs pretty slow in
terms of getting up images and stuff.” In the emgnafter returning from his main job at
Pace University, Revkin “dive[s] back into it justdouble-check what's going on to see

if there’s anything I've missed, and sifting otiéogs.”

Selection of Topics
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| asked interviewees how they get ideas for blogipas well as about the criteria

they use for selecting topics. Their answers td lopestions are summarized below.

Getting Ideas for Blog Posts

Bloggers draw from a broad range of sources in igeing ideas for blog posts.
Overwhelmingly, interviewees mentioned using RS&i$ especially Google Reader, as
one way to keep track of information sources (idolg other blogs). Yong, for example,
said that although he has embargoed access toofibst big journals, he also has a
Google Reader folder for “about 40 or so smallerjals that | look at periodically, too.”
E-mail is another important source, and the prineamy for Revkin, who said, “I haven't
adequately established a pattern of tracking GoBgkder and the like. ...l usually rely
on e-mail.” Kreston said she subscribes throughaé-tm ProMED, a reporting system
for tracking disease outbreaks, and@meaters for Disease Control and Prevention (CDC)
Weekly Digest Bulletin. Costandi said, “I get sealex-mails every day, for example,
from Eurekalert, and that will have dozens and dezd studies, press releases about
new studies.” In addition, Blum mentioned using GledAlerts to keep track of news

stories about poisoning.

Twitter and other social media also play a sigaificrole in generating ideas for
blog posts. Blum mentioned a time when, discoveairstpared interest in murder mystery
novels with other science bloggers (including Feikler) via Twitter, she and they

decided to write posts about the science in suglapcoordinating to publish them on
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the same day. Hammonds explained how Twitter iotena led to one of his posts:
“Some random silly Twitter conversation ended ughvme calculating how many

marshmallows would fit into the observable univérse

Several bloggers also mentioned personal exper@mdeeceiving questions or
requests as sources of ideas. Balt said aboubhhi$ posts “come from clinical
experience,” and Bracher said, “ldeas originatehased on working as a chemist and
seeing things which are interesting that you’'veemndweard anyone really analyze before.”
Clancy said people have contacted her on Twitteeqoest that she write about certain
topics. Allain saidSomeone e-mailed me about why mirrors reversealedt right, not

up and down, and | thought that was a great questm| made that a blog post.”

On the whole, bloggers seemed to be never at ddos$eas. Carroll said, “I
have never searched for topics to write about. &selways far more things that | would
like to write about than | have time to do it.” BdBracher and Clancy have white boards
in their offices with sections devoted to blog po&as. “I'll occasionally cross one off,
but it's a massive list of things,” Bracher saiévRin said,;'On the back burner I've

always got things I'm thinking about. When thinge alower I try to dive in and explore.”

Criteria for Selecting Topics About Which to Blog

| asked interviewees about their criteria for g topics, particularly the

balance between personal intrigue and public imgeerwhelmingly, they said their
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blogging was driven by what they found “interestirigeat,” or “cool.” Yong said,
“Personal intrigue is responsible for about 99%mgfposts. I'm doing my blog in my
spare time ... so there’s really little impetus fag to write about something that isn’t
going to intrigue me.” Finkbeiner said she mosthtes “small essays” through which
she expresses and tries to share her fascinatsnit this neat? Isn’t this wonderful?
Doesn't it have a sort of resonance with our owadiin some way?” Dobbs said, “For
me, it's a place to explore, to write about thitiyst are core interests of mine.” He also
sometimes blogs about non-science topics thagurhim: “And that range is huge —
that’s sports, and a lot of music, and a lot abaiting. There’s a lot about literature.
And those things | write because they’re goingedun for me to déd.Both Allain
and Goldman said they blog about important unfgditories only when they can
provide a unique or interesting angle. When Kimglbmlied, for example, Goldman

used the occasion to write a post about researtheopsychology of dictators.

Several bloggers said that, while the most impaéffiaetor is personal intrigue,
they will write about topics with an obvious pubiapact on occasion. Blum said, “I'll
do those public impact stories, but they have somate with me in some way.” She
mentioned her 2010 post titled “Dishwashing in &f,” which she wrote during the
BP oil spill, explaining the hazards of the cherhaiapersant that BP was spraying. She
also blogged about the chemical dangers of min&saximg the 2010 mining tragedy in
West Virginia and about the hazards of pepper safi@y an officer used it on “Occupy
Wall Street” protestors in 2011. Blum said, “Thare certain issues that really resonate

for me and | get indignant about, and | want taevabout them. And genuinely, | hate
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that the print media aren’t doing these thingsrhi&irly, Dobbs pointed to his writing
about the NASA arsenic life controversy and theaesh misconduct of former Harvard
evolutionary biologist Marc Hauser, but stressed these posts combined personal
interest and public interest: “Those were very gnterests of mine, so | wrote about
those for both reasons ... a very keen personaksit@nd lots of the things | find most

interesting about science, but also, very cleaddyof public importance and interest.”

In addition to choosing among various topics, steeinloggers often must choose
among various possible approaches. Revkin saittdastive” posts, when he feels
obligated to challenge “unsubstantiated” claim&ofi-base” statements, are not the most
fun to write: “Quite often that will lead me in dictions | would not normally want to
blog on. And | do feel that’s kind of a public —time public interest; I'll sort of gird
myself and dive in.” He contrasted such posts Wigh‘gee whizz” posts, “looking at the
world and saying wow, this is amazing.” He adde&®h there is a tension between the
stuff I can’t not write about, I'm just drawn taé@the stuff | feel is obligatory and part

of my responsibility.”

Related to this, another potentially important dieesto consider is the
proportion of science bloggers who write aboutrsogein the “gee whizz” style versus
those who choose controversial subjects. Whilddhaer predominate in this study,
Orzel, who has been blogging about science loriger &ny other participant in this
study, offered an important insight based on his experience and observation of other

bloggers over the years. He said that science blsggpmetimes “drift in the direction”
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of writing in a controversial or “extreme” manneather than “writing about science in a
fairly dispassionate, ‘Hey, this thing is cool’ Hilof way,” in order to keep getting
attention and responses. Orzel said, “I'm not sgyimat anybody’s doing it wrong. If
that's what works for somebody, that’s what happerde added:
But for me, when | spend too much time writing atostuff that's
controversial so as to generate lots of traffienthfind that after a little
while, I don't like the way | sound. ...I start toiflinto a kind of ranty
space. And so I've kind of made a conscious ettopull back from

doing that as much as | can, to try to focus maor¢he science things.

Regarding another aspect of criteria, most inteves said that it was not
important whether they wrote about something bedthers did. Costandi said that it is
“quite easy to predict which stories are going teeldozens of news stories and blog
posts” but he prefers “waiting and writing somethingeaévards, something a bit more
detailed with more background and context. ...I'minging to scoop anyone.” Yong
said, “I've always thought not just with bloggirgyt also with journalism full-stop, that
it's much more important to be better than to b&tfi He added, “I write about things
quite happily if others have written about it, asliwil think what matters to me is

whether | can bring something new to it.” Many athexpressed similar thoughts.

The Reporting and Writing Process
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| asked the participants about the reporting anting that go into creating a blog
post. Most of those who blog about research finglseyd they consult many sources,
including the original paper, earlier researchjous websites, and other bloggers, while
writing. Yong said, “I think it's essentially jouatistic malpractice to look at the press
release and not look at the original paper. ...If'se@a journalist or science blogger
trying to get at the truth of what actually happngou have to read the original paper.”
Likewise, Costandi said, “I have to have the pagseitf. | wont write about a paper
unless | can read it myself.” In addition, Goldnsaid he reads a large amount of
background material: “I do more reading than is stimes obvious from just what the

content of the post is.”

There were various responses with regard to conguiuman sources. Revkin
said he has “developed a pretty rich process ftiingea new paper.” As he explained:
It started maybe three years ago, where | woultitpgéther kind of a
Greek chorus of people who had been publishingdfield— e-mail them,
as a group, a paper or link to something notewortimgl I'll ask them to
comment, and I'll try to encourage them to replyite whole group. What
that’s resulted in, periodically, are really ricbgts that are like a

conversation.

Yong routinely interviews researchers, either bgrhor e-mail: “I prefer doing phone

rather than e-mail; you get better stories. Bufust want a quick couple of lines, or if |

just want to clarify a few points, I'll shoot ameail off.” Yong said he uses “discretion”
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in deciding whether to consult outside research@ostandi said he had “increasingly”

been conducting interviews for the blog.

Others indicated that consulting human sourcesrelatively rare. Zimmer said
he often does not talk to the authors “when wriiimgn area that I've been writing about
for a long time.” He added, “One of the reasons itha possible to just write a post
without contacting someone, aside from having téatliarity with the subject, is that
you can fact-check yourself with a huge range dfsites and journal articles.” Blum
said she “occasionally” calls people for blogs, ddded, “Overall, | think | do far less
interviewing for my blogs than | do for my magazeces.” She said that blogging “is
more comparable to writing an op-ed than to writngewspaper story. ... It's your

voice, your analysis, your telling of the story.”

Goldman said he rarely contacts researchers bdéseibing their work:
“Blogging about science as a scientist, not prityas a journalist, | don’t need to
interview an expert about something because o$tigrishm the expert about something.
So | can draw on my own expertise.” Orzel and Siegpressed similar thoughts. Orzel
said, “They put it out there as a research artitlegght to be comprehensible as a

research article without having to call the author.

Two bloggers, Blum and Bracher, mentioned engamgfirsgmore investigative

style of reporting for certain blog posts. To wtite “Dishwashing in the Gulf’ post

mentioned earlier, Blum said, “I did a lot of resdg those blogs took me hours because
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the federal government did such a sucky job ofiggihformation out about the risks of
chemical dispersants.” Bracher said he has “twiselacted FOIA requests,” one of
them regarding an academic misconduct case forhwieadid extensive original
reporting. He added, “There were plenty of peopbtdkded with in terms of uncovering

details for that story.”

There was considerable variation in the time haggers said they invest in
individual posts, although most indicated that@dsl post takes no more than several
hours. Siegel, for example, said, “You’re probdblgking at maybe two to three hours
per post on a typical post that | write, as fagathering images and videos, writing it,
getting all of the different HTML codes correct.0several others, blog posts take much
longer to complete. For Clancy, a typical post sa#tbout eight hours spread over a
couple of days. Balt said the time from “idea tdlpzation” is about a day. For each of
her posts, Kreston said she spends several daysrmgt, reading, and annotating
research articles “and basically coming up withd@a for how | want to do things,” and
then “another two or three days” writing the p&he added, “When I'm about 90
percent done with it, | send it over to my brotaad I'll ask him about it: Is this

interesting at all?”

In addition, several bloggers said they have wbffie categories of posts that take
different amounts of time and effort. As mentiomedlier, Carroll said he spends as little
as 10 minutes on some posts and several hourshiersoCostandi sometimes writes

extensive blog posts that delve into the historgestain issues: “Some of my favorite
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blog posts are actually sort of feature-lengthdkiabout certain historical aspects of
brain research and neuroscience. ... They can sbe bfewing for months and months,
those ones.” Bracher said, “If it's an importanspa. I'll open a Word doc and just jot
down ideas and sentences and piece together theymsveeks, months, and add to it
as | have time.” Dobbs said two categories of ptistsd to be pretty fast”: those that
“call quick attention” to something interesting dmelaction” posts that respond to
something he has read. But occasionally he usdsldigeo write “more of a developed
essay.” As an example, he said he had been “picking photo essay for about a year:
“It's a chance for me to explore a sort of idiomfarm, that I've never done before. ...

So that's why it's taken a while.”

What Happens in Comment Threads

| asked participants about the kind of activitgttbccurs in comment threads

following the publication of a blog post, as wedltheir interaction with people who
leave comments. | asked these questions partlgdmbexploring the audience for
science blogs (an issue that | will address in ndeq@h in the section titled “How
Science Bloggers View Their Audiences”), but severt@rviewees emphasized that
people who leave comments represent a small fracfithe actual audience. Revkin, for
example, said the following:

The thing | always have to remind myself is th& tommentary is a very

tiny portion of the overall readership. And almesery day | have to

remind myself, don’t get too hung up in what peagie saying in
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comments, even when they’re angry and being tiresonsome ways,

because they're a tiny chunk of the readership.

The following discussion, therefore, should beripteted as an analysis of people who

leave comments rather than of science blog readeeneral.

Activity in Comment Threads

Many interviewees said a “mix” of people leave coemts. Zimmer described
the various categories of comments he receivesy miwhich other bloggers echoed:
You get people who may link what I'm saying to sy else that
they’'ve read. They might just have basic question$Some people will
correct me on mistakes I've made. ... And sometirhesstientists who

I've written about will jump in and answer questahat people have.

Zimmer also said that people with “a very antagiomistance” will sometimes enter
comment threads: “For example, creationists wil $@h, how can you possibly believe
this crazy stuff,” and so on, and then many ofdbmmenters will then address what that
commenter is saying and point out the mistakesth@yaking.” Dobbs, too, said various
kinds of people comment on his blog, a fact helaittes partly to being hosted @vired,
where “you get a demographic that you wouldn't 3segily get if you were at some

place that was more strictly all science.” He eiygd, “That can bring you a few
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wingnuts, but it also brings you some fresh stodittyou might not get otherwise. ... |

don’t get such heavy traffic that it's strings diacy, usually, which is nice.”

Other blogs, particularly those not hosted by aomagtwork or news outlet, have
more stable, less heterogeneous groups of commseRtarexample, Balt said his blog
has “a core of maybe four or five people who temcespond to every single one of my
posts, and | know that they are patient advocatésrmer patients themselves.” In
addition, Clancy said she had a smaller and malieeggoup of commenters when she
was blogging independently, before moving to $logentific Americametwork: “I just
was in my own little nice corner of the blogospheteere only other women really ever
found me, or other anthropologists. Back then it was my little posse.” She added,
“Even if | made a mistake in a blog post, someopeald correct me in a way that was

kind as opposed to being a jerk about it. So tragfmitely something | miss.”

Most of the interviewees said they attempt to eegaigh commenters when they
are able to do so. Kreston said, “I really tryeply to most every comment | get, just out
of courtesy.” Yong said, “If there’s something wércan add some value by either
correcting something or responding to a questioengaging people in a joke, | think it's
worth doing.” Hammonds said, “I try to spend thradito have little comment
discussions. Every now and then there are peopteli to carry on a little

conversation, and that’s fine; that's actually guitce.”
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Several bloggers said that, although they try gage with commenters, other
priorities often interfere. Carroll said, “I jusbd’'t have time to answer a lot of questions,”
but added, “I try to answer questions if they aneere and put forward in the spirit of
actually trying to learn something.” Zimmer saitiwill try to answer as many questions
... as often as | can, but if I'm juggling a bunchdefadlines, | just have to let some of

them go by.”

All of the interviewees said they appreciate it wheaders point out errors; they
fix the mistake in a transparent manner (such assbyg strikethrough) and thank the
commenter publicly. Several bloggers also saidt¢batmenters not only point out
mistakes but also occasionally contribute valuablgent. For example, Blum said:

Often, because scientists do follow my blog, tHegrow things | don’t
know. So they'll say ... here’s an even better papehere’s a new story
you missed. So it's a correction of information blgo additional, really

good information.

Several of the bloggers in my sample have actitredgl to encourage comments.
Orzel said that he occasionally pursues “audieactgpation” by posing questions or
creating physics-related polls using special safw#ong, along with other bloggers
who followed suit, has an annual tradition of “agkreaders to identify themselves, say
something about their background, and tell me alout why they were reading this

blog” (Yong 2012a).
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The Negative Side of Comments

As alluded to in several of the above quotes, contsnen science blogs often
have a tendency to deteriorate into unconstrucfugerelling or irrelevant noise,
particularly when the blog is hosted by a major raeditlet. Allain drew a distinction
between his “normal” posts, on which comments tenole substantive and discussion-
oriented, and more popular posts that draw a laagémore unruly group of
commenters. For example, he said a post exploomgrhuch ice one needs to cool beer
became “super popular,” and “then it’s just youpital internet mob mentality

comments, where you have curious people mixed tnotls, and it just gets out of hand.”

Many people leaving comments on blogs do so anongijander pseudonyms
or just their first names; as Costandi pointediodhe interview, “Because you can be
anonymous, you can say whatever you want. It's &abg abusive.” Costandi told me
that, unlike his former venue at ScienceBlogs.doenis unable to control the comments
on The Guardiars website. “So | get more commentsTéie Guardiarthan I did
beforehand, but there’s more noise. Most of theemathing to do with what I've

written.”

Generally, independently hosted science blogs agpdsave more civil
comments than those hosted by networks. Finkbemdr “We really don’t have to
police the comments ... because there’s just notigadstuff that you find on the

Internet — name-calling. Our readers are reallyidiots; they're really interesting
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people.” In addition, Clancy found that she did hate to moderate comments on her
independent blog, as her regular readers, or “pgoasee always civil and would drown
out anybody who might act rudely; it was only aftesving to theScientific American
network that she had to institute a commentingcggolshe was hesitant at first to block
rude comments, as letting them through seemed fdereocratic,” but she had
eventually had enough. As she explained in thevra®, “Every time you let through a
rude comment, what you're telling everybody elsgas’re not controlling the situation
on your blog and you're bringing rude people whe potentially going to attack your

readers.”

Many of the other bloggers in my sample have dme personal policies for
blocking rude comments or banning repeat offendérag explained his own approach
to comments in the interview as follows:

| feel quite strongly that comment threads havieganoderated. You have
to take responsibility for what happens in themdAfnyou want good
commentary, you need to kind of prune them. Youwneesncourage the
ones that are making good points by responding tlaech you need to
discourage the ones that are trolling by eitheoiog them or by

blocking or deleting comments.

Several of the bloggers in my sample have attemptéoster more open and civil

communication on their blogs through means othan thoderating comments. When

announcing her new policy, Clancy also appeala@dders to register on the network
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“so that you are more likely to comment and papate in this community,” adding that
the policy would give them “the support you needame back and rebuild our posse”
(Clancy 2012b). Revkin has a recurrent featureeddiY our Dot,” which, as he explained
in the interview, “started as a way to reward napfgymous, constructive commenters —
someone who’s commenting under his own or her camenand says something that's
particularly cogent or well-written. | would eleeathat to be a standalone piece.” (Now
its function is somewhat different, as Revkin stdtea stroke in 2011 and began to
solicit “Your Dot” guest pieces from other writdshelp keep the blog active while he
recovered. Giving a platform to various voicesheatthan just commenters, has

remained its main function even though his headitimproved.)

Revkin said that despite the negative aspectsrofrents, he has seen
“‘encouraging” signs, as well:
The commentary can often be murky. There’s a lotasfconstructive
stuff there. But there’s nuggets that are realtgresting, and there are
people who become engaged with each other thrdweglcommentary
over the years, and that’s been valuable. I've pe@ple evolve positions.

That’s encouraging.

The Role of Twitter and Other Social Media

Any analysis of science bloggers’ practices wowddritomplete without

examining how Twitter and other social media etfterequation. Almost all of the
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bloggers in my sample are active on Twitter, Baihly the exception. While comment
threads are one way for bloggers to interact vatders, social media offer another
means to do so. In addition, interviewees pointgctimat social media play an important
role in building a readership in the first placel d&@coming connected to a larger online
community. Lastly, social media have changed haense writers approach blogging
because they have found that certain things are swtable to share via microblogging

platforms such as Twitter or Tumblr than througbdgiing.

Interacting with Readers

Linking to blog posts on Twitter or Google Pluige way for writers to connect
with readers. Hammonds said, “l wish | got more pwnts, although, these days,
interestingly, quite a lot of the discussion endshappening on Twitter.” Goldman said,
“I certainly engage with readers on Twitter and Gled?lus.” Zivkovic said that
commenting levels are generally low across thenseidlogosphere due to “the fact that
commenting is happening everywhere else but obltige” He said efforts are underway
to develop technical solutions to allow commentvanous social media to be “pooled”
and displayed on the blog itself:

When you look at a blog post right now, it lookefpy deserted. It’s jut a
post, maybe a couple comments — you don’t seeuthdrbds and
hundreds out on Google Plus. But when those thangsmported or
aggregated on the blog post itself, it's goingtiadp back that community

discussion feel that blogs used to have.
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Connecting to a Community

Using Twitter and other social media is an impartaay for science bloggers to

build a readership and establish relationshipsstéresaid her blog was “struggling a
little bit” until a friend urged her to join Twitte“As soon as | started ‘friending’ people
on Twitter | really sent people over to the blogjie said. Revkin said he views the blog
and other social media as “all one continuum™:

A blog only exists in the world of ideas if it's moected to the world of

ideas. So if you're not doing outreach, if you'r@ building a community,

if you're not linking to other people’s blogs anedping track of their

Twitter feeds, then you’re not actually part of ffrecess. You're just sort

of in the digital darkness.

Interviewees acknowledged using Twitter partlygelf-promotion by linking to
their own blog posts, but this also serves to baimmmunity of readers, as Finkbeiner
pointed out: “Promoting is just a matter of findipgople who want to read you. ... So
that’'s why you do Twitter and Facebook, ... to beeabltalk to your community and be

able to talk to your readers.”

In addition, Finkbeiner said, “There’s a real carsation going on that’s got very

little to do with self-promotion.” | interviewed Rkbeiner on June 5, 2012, the day after

NASA announced it had received a donation of twacegelescopes from the National
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Reconnaissance Office (NRO). She offered this asxample of the role Twitter plays
for the online community of science writers, whoreyet the time of the interview, using
the microblogging service to discuss the news;adrtbem, Finkbeiner told me,
announced via Twitter that he was going to fileGdA request for a relevant document.
She said the episode illustrated how Twitter allows to see science news unfolding in
real-time: “It's nationally important stuff, and ywe almost watching it happen while the
people that are finding out about it are findind. ouThat would not have happened

without something like Twitter.”

In addition, Hammonds said that Twitter createteaél playing field” in
allowing people of different professional statut@gsonverse without self-consciousness:
Someone will post a response to something yousayqu'll post a
response to something someone else says, and jymti'éxchange a few
words. ...And later on you'll realize that the person youetalking to
was the head of an astronomy department somewhesemeone who

normally you may be a bit intimidated just to cdsuelk to.

Replacing or Complementing Science Blogging

Several interviewees pointed out that microbloggegices have become a

substitute for science blogs when bloggers simpghwo draw attention to something or

make a brief observation. Carroll said, “Theretsedain fraction of things | would have

put on the blog that now I just put as a link ilvaitter update.” Goldstein said, “A lot of

75



things that used to be posts — posting a fun vatenlink to something else — now are

Tweets. So it means that those kinds of very eastsmlon’t really exist anymore.”

Similarly, Zivkovic said, “There’s plenty of outkebesides the blog where | can
go with stuff ... a couple links here, an announcentieere, a picture there ... | don’t
have to put that on the blog like we all used te’said this fact has led some science
bloggers to quit, as they are happy to share drgd shorter types of messages. “You
keep the blog for longer, more serious, more ingrdrpieces, more thought-out pieces,
more kind of deliberate writing. Which is why solmeggers completely quit, because
they've never done that kind of writing anyway.” ©consequence, Zivkovic said, has
been to give science blogs a more “serious” appeardSo when you look at my blog,
you only see ... something that has some substariteSa the whole blog looks more

serious; the whole blog looks more respectableusecthe fluff is gone from it.”

Zivkovic also said that social media allow sciebt@ggers to engage in
“mindcasting,” a phrase coined by the media catid New York University professor
Jay Rosen; this is a process of gathering ideasamdes through social media in
preparation for a blog post. According to Zivkowite process starts with “pursuing a
particular topic a lot on Twitter for a day or tw®o you're finding all sorts of sources
and linkages ... getting feedback from others ... getinto debates with others.” Next,
“you start compiling bits and pieces of that in sosecond space,” such as Google Plus

or Tumblr, writing “a paragraph here, a paragrdpgre, collecting the links in one place,
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kind of building stuff until it's all clear in younead. ... Then you sit down and write a

blog post on it.”

HOW SCIENCE BLOGGERS VIEW THEIR AUDIENCE

Most of the interviewees said they write with alevaudience in mind. Zimmer
said, “I'm just trying to think of as wide of andience as | can, and that’s just how | deal
with all the stuff | write about.” Carroll said, ‘yone who'’s interested is an appropriate
target for the blog audience, and everyone shoeiliciierested, we strongly feel.”
Goldstein said, “I want anyone to be able to un@eit it without any background. So if
I’'m using specialized terminology, | define it aiopide links to someplace else that

defines it.”

Several others said they write with more specsaliaudiences, or themselves, in
mind. Bracher said he thinks the “vast majority'hid readers are chemists in academia
and people who have advanced degrees in cheniihg.posts are written for chemists.
That’s my audience in terms of this blog in patacuand that’s not going to change,” he
said. Allain, whose posts usually include phys@k@lations, said, “I'm writing for
myself. It's kind of a journal, and I'm just letirpeople look at what I'm talking about.

I’'m not trying to write for a particular audience.”

Several bloggers remarked on the difficulty of kimoywvho their audiences

actually are. Zivkovic said, “This is a tough thimgthe blogosphere because such a
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small proportion of readers leave comments, and aden they do, you don’t know
really who they are.” He added, “I think the dissiosis on Google Plus and Facebook
and Twitter are actually more revealing about théience,” given that Facebook and

Twitter users provide information about themseleegsheir profiles.

Using several means, some bloggers have triedteordine who makes up their
audience. Yong, as mentioned earlier, asks readefsare information about themselves
once a year:

They really are all sorts of people. A lot of thane scientists, sure. ...
But a lot of them are just random ordinary peopt®wave no particular
contact or reason to be in contact with sciencd.think the youngest one

who ever responded to that thread was 18 and tiesilvas 83.

Blum used analytics to examine the characteristidser Twitter followers; she found
that most were from New York and California and theok-related things” were the
primary interest of most, followed by science. Godih said one her fellow writers on
Deep Sea News had analyzed the blog traffic staiand found that the audience
comprised “high school and college students lookangnformation to write a report,
and then of course people reading about scientleeoimternet, which is very different
than the general audience you might reach throughdeast.” Goldstein concluded,
therefore, that the “core audience” was “entiraffedent” from her target audience of

general readers.
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Goldman and Orzel, too, said science blogs teradttact readers who are already
looking for science information, as opposed to tgusenues with a more general
audience. Goldman said, “Most of the people whaeading science blogs and
following scientists and science writers on Twithee part of the ‘pull’ audience. ...
They're sort of the bread and butter.” He addedit“Balways have in mind how to get

those other people who aren’t already on the letdooking for science.”

Orzel expressed more ambivalence about the audiescgence blogs have
managed to attract. As he explained it:
| go back and forth. It hasn’t quite taken off ®ds broad an audience as |
would like in some respects. lt.reaches mostly people who are already
interested in science and knew to look at sciehogsb ... In that respect,

it hasn’t quite panned out as a medium.

WHAT MAKES A GOOD BLOG POST?

| asked participants how they define a “good” bpmgt, or what characteristics
their favorite posts have in common, in order tplese the writing attributes they care
about and strive for. Both Allain and Costandiidigtiished “good” posts from “popular”
ones, saying the posts they feel best about areeuaissarily the ones that get the most

traffic or comments.
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Unsurprisingly, a frequent theme in their respongas that posts should be well
written. In addition, many interviewees said pastsuld contain an original insight,
approach an issue in a unique way, or go beyonglgitelling the facts about a new
research finding. Balt said a good blog post is thia¢ “makes a statement that is not
reflected anywhere else in the world.” Zimmer s&dgood blog post is something that
is well written, where there’s a strong voice, avitere you're reading something you
would not come across in a hundred newspaperesticong said, “The ones that |
particularly like are the ones with a good stotiyniglelement — so something beyond
just, ‘Here is what one paper found.”” Blum saieé fposts that “resonate” most with her
are “ones where you just go, ‘That is so incredilhitten. That's phenomenal research.
That changed the way | thought about somethingii’'dknow that. | hadn’t considered
that.” Finkbeiner said a good blog post commuresdisomething that nobody else has
thought of before, and that can be a way of lookihgomething that nobody else has
looked at that way before.” Finally, Goldstein sdidhink the strongest ones take a

fresh take on an issue of importance, and bringesioimgy new to it.”

While the above attributes would be valued in amgimm, several of the
responses emphasized certain aspects of bloggahgigtinguish it as a communication
platform. Kreston said some of her best posts feally popular because they have really
good media embedded in them.” Orzel and Finkbesngrhasized the more informal and
conversational tone of blogs; asked what makesd btog post, Orzel said “some of

them are just silly jokes that came off particutawiell.”
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Finkbeiner said that a good blog post should hadf@rent tone than a piece of
writing one would find elsewhere:
It's got to go beyond clear and accessible, whichsually all you'd ever
want. It's got to go beyond that to personal — hddn’t mean revealing
of my own life. ... | just mean it's got to sounddilkm talking to you
without being condescending ... or chatty or anythBugf it's got to

sound like you are being addressed individuallyspeally.

THE ROLE OF BLOG NETWORKS

For those whose blogs are hosted on networks, kcwasus how their
approaches might have changed after transitiomomg blogging independently. Below,
| provide some general information about networkd tnen discuss how they might

influence the practices of science bloggers.

General Characteristics of Networks

Science blog networks range widely in size, fromr fologs forNational
Geographits Phenomena network to 60 blogs for 8@entific Americametwork. Most
science blog networks pay their writers a small amoDobbs said theé/ired Science
network paid him a flat “nominal” fee each montbt nonnected to how much he wrote.
Likewise, on thescientific Americametwork, Zivkovic said, “you’re paid a particular

sum of money every month to write whatever you weaw many times you want, and
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we redo the contracts ever year.” Siegel saidSkea&nceBlogs.com pays its writers a
small amount “based on the amount of traffic thatbring into the site.” Blum said the
PL0S network was not paying its writers, but sheeall “That’s a discussion we've had

with them recently and that may change.”

TheScientific Americametwork, in addition to being larger than othetwegks,
may be more diverse. When recruiting bloggersterrtetwork, Zivkovic said he “had a
number of criteria, but the operative word was dhitg.” In addition to a diversity of
expertise, writing styles, and writing levels, Zoxkc said he sought a large age range
and gender balance: “I wanted diversity of peoplthe sense that a lot of the other

networks are full of 40-year-old white men livingNew York. | did not want that.”

Even after joining a network, science bloggersfiage from editorial constraints.
As Blum pointed out, “Blogging is a form of self{gishing even when you're blogging
for a network. Networks kind of gate-keep in a wayThe network gives you a little
credibility, it promotes your work, but you're essially self-published.” Zivkovic said
he sees “99 percent” of the blog posts on his netwafier they are published. He said
this was a factor in selecting bloggers to jointleéwvork: “That’'s why the nine months
were so important, to pick the right kind of peopleo can be trusted, who write well,
who have a good head on their shoulders, have jgogahent.” Likewise, Dobbs said
theWired Sciencaetwork imposed “absolutely zero editorial filtegior oversight or
anything else. They just don’'t want the blog todgad.” About the PloS network,

Yurkiewicz said, “I actually like the freedom of thgetting paid, and having the freedom
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to write whatever, and not being edited whatso€lieey say they can edit the titles, but

they never have.”

Although Revkin blogs for thElew York Timesgather than for a network, it is
noteworthy that he, too, is generally free from@al constraints. He told me that his
year-by-year contract is “without any stipulatidremd he receives little input from
editors aside from occasional comments relatédiet York Timestandards. For
example, he was once told not to embed directtii@blog a YouTube video showing
dead bodies in Sudan. “That sort of thing happere an a while, but not with any

frequency and not to the point that I'd call it cehing direction.”

The Potential Impact of Networks

First, several bloggers indicated that being hbstea network had little or no

effect on their approach. Dobbs said he felt “a@ ebself-consciousness of being in a
different room, as it were, blogging in a netwoddmpared to blogging independently,
but he said it was a subtle feeling that did nt&cfhis approach in any meaningful way.
Siegel said that he has become more skilled siacdrted blogging, but he did not
attribute that to joining a network:

I've got my own voice that I'm more comfortable il have a style of

combining text and images that | didn’t have. I'mch better at tracking

down the correct attributions for photos when | thsxse. ... But | don’t
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think that switching to a large network was as mofth catalyst for that

as just continued experience.

However, the manner in which a network pays itsexsimay have an effect on
their approach. Goldman said that, because SciéogeBom pays its bloggers on the
basis of traffic, “it created a situation wherghihk, many of us learned how to game the
system,” increasing page views by posting moreueat; lower-quality posts. “I sort of

played that game for a while and then realizedwzs a silly game to be playing.”

In addition, Zivkovic said he saw changes in hbe writers he recruited
perceived and approached blogging after joiningSttientific Americametwork,
becoming more self-conscious. He said that “beibfpgger atScientific American
means much bigger visibility than having an indefes, individual blog” and that it is
“a stamp of approval.” This led to certain changeshe explained:

Writing under the banner &cientific Americams a big deal for a lot of
them, to the point where | had to spend six mog#igng some of them to
be less intimidated by the fact they’re writing feientific Americarso
they’d go back to their old freewheeling style. ¥he trying to polish too

much because it's a big deal.

The rise of science blog networks has led sonpwtmler whether science

blogging is becoming a more professional activiym said, “Partly because we have

had the formation of these networks, you've sesahprofessionalization of science
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blogs. They're well researched; science bloggetshwaach other.” For example, Blum
said that Yong sent her a Twitter message to &ltiat one of her links did not work.
Zivkovic said he has seen “an increased level Iibfaseareness that they’ll be judged on
accuracy. .\We used to write much faster out of our headsinktpeople are making

much more effort to corroborate their statementh lWinks and papers.”

Another potentially important factor is the sizenetworks. Orzel, who was
among the first bloggers to join ScienceBlogs.conemvit launched, said he preferred
the network when it was smaller: “For a while thdn@as reading a bunch of blogs by
people who research the biology of fruit flies dratever ... something very different
from what | do, and there was more cross talk betwsogs.” As the network grew,
Orzel said he was unable to keep those other lnoigis regular reading. After the
“Pepsigate” controversy, Orzel chose to stay ah#tevork in part because it seemed
illogical to leave over the content of another bdmga network so diffuse: “It didn't feel
much like a network to me anymore. It felt liketsofra collection of blogs that happen

to be sharing a host.”

BLOGGING VS. OTHER PLATFORMS

Many of the participants in this study have expgeecommunicating science on

a variety of platforms, and | asked about the d#ifees between those activities and

blogging. In particular, | asked them how they deaihich platform is most appropriate

for a given topic and the differences between ngifior each platform.
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Choosing the Blog vs. Another Platform

The professional science writers in my samplaloitarious factors that might

lead them to judge a particular idea to be more@pjate for the blog than for a
magazine or other outlet, or vice versa. Zimmargiample, said that if there is
“something visually striking that goes along withtesearch finding, such as a “beautiful
reconstruction” of a newly discovered fossil, thaght lead him to blog about it
“because everything online is extremely dominatgdtaphics.” Blum told me she had
just finished writing a 3,000-word piece on thetbig of poisonous foods fdrapham’s
Quarterly,a piece she “didn’t even consider” doing for thegobecause of its length and
complexity, as well as the money she knew she cmalkle by pitching it: “If | look at it
and say, ‘Boy, | can really sell this and | shopitth it,” then I'll do that.” Dobbs said
that he can “cover more subjects” and “visit sonmgtmore briefly” on the blog than
when he is writing for a publication, and there eeetain things that he knows “right
away” he will not try to pitch to an editor “for gmumber of reasons, but it's plenty
interesting enough to blog about.” He expandedbews:

The beautiful thing about a blog is it sort of laaself-perpetuating

audience after a while, and it lets me write asimurcas little about

anything | want without having to go through aktbrocesses that one

has to do to write for a market.
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Zimmer said he often blogs “about something thateiry interesting but also
something that might be difficult to persuade amoedo give me a contract to write
about.” Only after the post is published, Zimmeadsdo editors see how interesting it
could be to their audiences: “So then I'll do ittbe blog, and of course the editors, then

they say, ‘Hey, that's a great article; you shauttte something like that for us.”

As an example, Zimmer told me about the time heecaanoss research on wasps
“performing brain surgery on cockroaches to paimesihem.” While the topic was
“incredibly cool,” Zimmer said, “it wouldn’t be soathing that | would be able to really
successfully pitch to an editor. There wasn't aastipularly bigger picture story there.”

In addition, the newest research on the topic wgesaa old. Therefore, he decided to blog
about it. Then people saw how interesting the tos:
It was a hugely successful post — hundreds of tmas of hits. People
who did the research were subsequently contactdd/ljyeople and radio
people and so on, because once people saw theasthigaw some of
these disturbing pictures of what wasps do andhsthen they could see,
oh, this is an amazing story, just on its own terBs if it hadn’t been for

the blog | don’t know that | would have actuallyitten about it.

Writing for the Blog vs. Another Platform

As mentioned earlier in this chapter, Blum said dbes less interviewing for

blog posts, which she sees more as op-ed piesagaly, Finkbeiner said, “For print
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I'll make a lot more phone calls.” Finkbeiner wemt to say that writing for the blog is
more “fun” than writing for print:
| have to sound more authoritative when I’'m writfiog print than when
I’'m writing for the blog, which doesn’t come natllyao me. It's not fun
for me to do that. | can’t be funny in writing fprint, and | can be funny

when writing for the blog.

Finkbeiner said that, were she to blog about th®©NRIonation of telescopes to NASA,
“that blog post would be like | was having a corsation with a bunch of science writers,”
as she would begin by telling about a similar s&irg had once worked on. “That’s truly

how I think of the blog, as part of a conversaimstead of a set story,” she said.

Revkin, too, said that science blogging offersrallof conversation that other
venues do not. He contrasted his blog withNleev York Time¥Room for Debate” page,
“where they’ll consult four or five experts on a&siuie and ask them a question. But it's

very static; it's a snap shot, not a conversation.”

Blum said an important difference in writing absatence on a blog is the ability
to use hyperlinks to be more transparent. She riedpoint as follows:
Blogging about science is really ideal in commutingascience in a way
that print isn’t, because you can write about smein a very transparent

way. You can make all your sources immediatelyblesto your readers.
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You can story-tell without having to do incredilhydepth explanations

because you can hot-link to the longer explanations

In this way, Blum said, readers can “judge the taarf what you're saying in a
very clear, very instant way that you couldn’t dgorint.” She also observed, however,
that the quality of this form of communication deds on whether readers actually click
on the links: “The blogger makes the assumptiohyba’re going to be interested
enough to go to those links. But if you're not éolling up on those things, then you

actually probably end up being better informed qmiat piece.”

The blog platform has no length limits and alloveslates and corrections, and
Carroll said that it is easier to be accurate gstech freedom and flexibility:
I've written for newspapers and magazines befard,igés really, really
difficult to be honest and accurate at the same because of the
incredible constraints you're put under. So | hte luxury — not only
can | write 3,000 words, but then | can correetnitl update it, and the
next day | can add another 3,000 words if | wardddhat. | can link to all

the things | don’t want to explain.

In addition, Blum, Finkbeiner, and Dobbs emphasite more immediate
interaction with readers on blogs compared withtpoutlets. Blum explained how, if a
reader points out an error in a newspaper artitttere would be a discussion with the

editor, and if it was determined there was no ettat would be the end of it, no
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correction.” Blogs, in contrast, allow an “open gersation” in which “comments correct,
but they also annotate,” Blum said. She expandédllasvs:
They say, ‘I think you’ve got that wrong,” and lysaYeah, | see your
point, but here’s why | did it this way.’ ... And &’part of the record. The
total transparency and the interaction of it, to-atbere’s nothing wrong
with a newspaper correction, but this is more ggéng and more

interactive.

Finkbeiner emphasized the directness and intimaexchanges between writers
and readers on her blog. Explaining to me why hiloggs “so seductive,” Finkbeiner
said it involves “writing directly to your reader§he expanded as follows: “You do a
print piece, it gets put up on the Internet, isggtmments — it’s still not as direct. You're
not writing directly to the readers.” She drew atcast between an editor assessing her
work and readers assessing it directly:

So | can, in a way, test whether I think thoseagditire right, you know?
Is this interesting or not to the readers? Doesriked to be focused
differently? Does it need to be written differefly’'s like being able to

get direct data instead of having to go througittexr f

Finally, Dobbs pointed out that when he writestf@New York TimeMagazine

among the “hundreds of thousands” of readers, Héheiar from a handful through the

official channels of th&imesmagazine.” On the blog meanwhile, he will heanfrihat
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many readers even for a “minor” post. “It's an agvaass of audience and a quickness of

response that adds immediacy to the whole thing.”

DISCUSSION

The interview results revealed great diversitydiesce bloggers’ motivations,
practices, and thoughts about this communicatiatfqin, although | identified several
themes. Below, | summarize the main findings. Attext, | present supplemental
information about certain developments that haveioed since | conducted the

interviews.

Personal enjoyment was the main motivation fogging about science. Most of
the interviewees, including scientists and gradsatdents, had either written about
science for non-blog outlets or blogged about mmarse subjects before starting their
science blogs. Writing is a core interest for nadghem, and science blogging is a
natural way to indulge that interest while servotiger simultaneous goals, such as
science outreach. In addition, science bloggingseame as a bridge to a career in science
journalism, as it did for Yong, or to other modéscence communication. Orzel and
Allain, for example, have both written popular swe books that grew out of content on
their blogs. The professional science writers ingample said they especially enjoy the

freedom and immediacy of interaction that bloggiffigrs compared to other venues.
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Science blogging is not, as yet, a full-time oatign (although the relatively new
National Geographiscience blog network, Phenomena, pays its bloggeltsas will be
discussed in the supplemental information belowHblogger has a main job apart
from blogging, and this fact partly accounts fog tireat variability in blogging
frequency and routines. Most bloggers write newgoen inspiration strikes and
schedule allows, although several, such as YondRawiin, exhibit a more regular

pattern.

Science bloggers use multiple means, including R88s, Twitter, e-mail,
Google Alerts, and simply browsing the Internetstay on top of information and
generate ideas. In selecting topics, science blsgmgeerwhelmingly choose topics that
intrigue them and pique their curiosity. Indignatis another important, though less
common, stimulus, leading Blum to blog about iglockemical hazards and Bracher to
blog about (and do extensive original reporting acgdemic misconduct. Revkin often
feels compelled to write posts that are “in thelfuinterest,” such as pushing back

against “off-base” statements, but these are rsofaviorite posts.

Most bloggers consult and link to numerous souvd®sn discussing research,
although most do not typically conduct intervie®®ing interviews for blog posts is
normal practice for Revkin and Yong, but most asitend to draw on their own
expertise or fact-check themselves through maseaahilable online. In addition, several
emphasized that blogging is analogous to writing@inion column, with the focus

being the blogger’'s own voice and analysis. Mo&t geey write in a more
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conversational and humorous fashion on the blog thay would in other venues, and
many said they strive to approach topics in unigags and go beyond simply telling
facts. This leads to a wide variety of styles, eagbrinted with a particular voice and

personality. The inverted pyramid is seldom foundsoience blogs.

Many interviewees said they view blog posts a$ @laa conversation, and most
are happy to carry on conversations in commengatg®r on social media such as
Twitter, which all but one use heavily. Independaoggers tend to receive comments
from smaller, less heterogeneous, and less unralypg compared with those who blog

for major media organizations with heavy traffic.

Since beginning to proliferate in 2010, scienagbietworks have played an
important role in how science bloggers and other ¥his activity. Blum and Zivkovic
both said they believe networks, despite exercismegditorial control, have a role in
making science bloggers more careful and profeati@elow, | explore the topic of

networks in more depth based on more recent infooma

Recent Developments in Science Blogs

There are two areas that warrant further remddikst, in the time since |

conducted the interviews, Dobbs decided to movdloig from theWired Science

network back to a self-hosted website, and Cadedided to leave thBiscovernetwork

and his fellow writers at Cosmic Variance to reswmigéing on the independent blog he

93



first created in 2004. Their reasons for doing soilkustrative of the tensions that can
arise between desiring complete freedom and blgpaiira high-profile venue and/or as
part of a group. Secondly, a panel discussionea2@13 World Conference of Science
Journalists, held in June in Helsinki, Finland |g&l important insights about the role of
science blog networks and the overall trajectorthefscience blogosphere. Yong and
Zivkovic were on the four-person panel, along vBettsy Mason, the editor &¥ired

Scienceand Alok Jha, a science and environment correfgaratThe Guardian

Returning to Independent Blogging

In June 2013, Dobbs wrote a blog post to explasrdeicision to move Neuron
Culture back to a self-hosted website. The maitofagas related to his work on a book:
| know some people manage it, but I've found itdhtar reconcile the
demands of blogging at a venue Il&red and of writing a serious book
that requires deep immersion: a matter of nottjustime each venture
requires, but of what you might call the focal léngf one’s mental lens.

(Dobbs 2013a)

He added that, in his view, blogging at such a eamguires “either an unrelenting focus
on a particular beat or fairly steady and regulavays of many fields.” He also wrote
that blogging independently gives him more freedoraxperiment: “I hope to see what
sort of more Tumblr-like approach | can take at idauCulture now that it's in a self-

hosted venue.” Lastly, he wrote that “the econoroifdslogging” have changed with the
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expansion in the number of outlets where he careplane-off” pieces; now there is a
“breadth of opportunity to place pieces in othexcgls that also have high profile, but

which don’t require the singular devotion” of beingsted on a network (Dobbs 2013a).

In a post announcing his “transition” from the gpdlog Cosmic Variance and
the Discovernetwork, Carroll wrote that he feels “happiest”ame feels “the least
amount of responsibility, and the greatest freetloime personal and idiosyncratic.” He
expanded as follows:

Even though I've always had perfect freedom hérexe was inevitably
the (correct) feeling that our efforts represergaegoup, not just my
personal quirks. If a month goes by and | don’t fiikee blogging, | don’t
want to feel that I'm letting anyone down otherrtlmyself. (Carroll

2012b)

Also, in the “About” section of his independent plhttp://www.preposterousuniverse.
com/blog/about-this-blog/), he wrote that he “cameniss the romantic, carefree frontier
days of blogging, when it was just me plugging awatgny own little site, declaiming

fearless truths into an unheeding void.”

When science bloggers move their blogs, it isdgiby in order to join a network
or to switch from one network to another. The aboages, however, show how a return
to independent blogging may be an attractive optabiheast for already established

writers.
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Insights from the 2013 World Conference of Sciglocgnalists

Both Yong and Zimmer moved their blogs from Biscovernetwork toNational
Geographits Phenomena network (where they were joined bydther writers) when it
launched in December 2012. During the panel dissnseentioned earlier, Yong
explained what blogging for Phenomena is like:

National Geographic ... have given us prime spacthein homepage of
their website, they promote us to their readeesy tiive us access to their
incredible image library, they feed us with storigey pay us pretty well,
and they let us write whatever we like, without @ajtorial control.

That’s just incredible to me. (WCSJ 2013)

Yong said the situation was completely differemefyears ago, when “this stuff was
quite niche and bit of a hobby, and it was a rant® science writing. And now it’s just

the dream gig.”

Yong also said he saw the network as a symbol wferceptions of science
blogging have improved. He recounted the experieseeeral years earlier, of asking a
press officer for certain information and receivthg reply, “I think you’ve got all you
need for a blog.” Much more recently, theight Science Journalism Trackeescribed
one of his pieces as “too savvy to have run anygbeat on a blog.” He said it was

“amazing” that such a compliment could have be&rmgso few years after he had
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encountered attitudes like that of the press affitiehink that’s kind of reflective of the

increase in credibility of the medium as a who/GSJ 2013).

During the same panel discussion, Yong said thah&mena is unique in how
well it compensates its bloggers: “For Phenomemaget paid well, and probably
commensurate with the amount of time we’re putting it. It's still not like a full-time
wage or anything, but it's good” (WCSJ 2013). Hdextithat he hopes that “having that
top end even exist will help to kind of uplift wheateryone else is rewarding their

bloggers with.”

At National GeographicYong said, the bloggers and the regular repohave
access to each other’s spreadsheets for upconarigsstin addition, Yong said the
bloggers sometimes receive e-mails from the neam tasking whether they plan to
blog about a particular story or if they would liteewrite a news piece for the regular
website. “There’s a lot of integration — a surprgsdegree of integration with the normal

news team,” Yong said (WCSJ 2013).

Although the bloggers and regular reporters comigi to some degree, Yong said
they sometimes end up writing about the same stbieeause the bloggers “cover things
in a completely different way” (WCSJ 2013). SimijaiZivkovic, speaking on the same
panel, said the following about ti&eientific Americametwork:

We often notify our bloggers if there is a big nest@ry coming up and

actually ask them if they want to cover it, eaanira different angle. ...
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We can then package all of our coverage of thay stoan in-depth report

with a single URL, which is quite popular. (WCSIL3)

The above insights suggest that science blogdespite retaining its
individualistic qualities, has become a mainstreant respectable form of science
communication. Yong pointed out certain challen@@syever, saying that bloggers
attached to major brands suchNegtional Geographi¢occupy a hugely privileged
position ...without any of the control that the people whaliianally work for those
organizations would experience. And that means ave ho ensure our own
accountability.” In addition, he pointed out thaamy science blogs “arose as a reaction
to poor science reporting in the mainstream press{’this function will be tested once
science bloggers become mainstream themselves:

Now that blogs are part of the mainstream and begpmcreasingly
ingrained in that way, | think one of our main cents should be trying to
avoid making the very same mistakes that we orllyirsaose to fight

against. With great power comes great respongib{MVCSJ 2013)
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Chapter V: Roles of the Science Blogosphere: Categes and Cases

In this chapter, | list six ways in which the swe blogosphere appears to have
had an impact on how science communication octatso describe cases, drawn from

the review of blogs and/or interviews, to illuse&ach of these categories.

1. REVEALING SCIENTIFIC UNCERTAINTY OR DISAGREEMENT

This category highlights cases where blogs sergecaues for debating science
or calling attention to areas of uncertainty arghgreement. Disagreement between those
involved in science or reporting science is an ingod part of the conversation that
occurs on blogs and social media. Zimmer (2011io)watching such disagreement play
out gives one “a better sense of how science wogk#en that science is not about

“revealing fixed truths; rather it's this constaptestioning and testing of hypotheses.”

The concept of science-in-the-making is relevarthtse cases where the
disagreement concerns new research; in such c@sessce blogs provide a window into
the type of questioning and challenging by fellaientists that usually occur through
official channels, in spaces hidden from the pubficaddition, many argue that “post-
publication peer review” through blogs has potdrtenefits for science practitioners.
Revkin (2012b) made the point in a blog post aevas:

While the blogosphere comes with lots of noisalgb is providing a

second level of review — after the initial roundatdsed peer review
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during the publication process — that in the enahaking tough,

emerging fields of science better than they wodletwise be.

Expanding on this point in the interview, Revkindsthat this added level of review

“leads away from some of the pressures that hanedad science — the pressure to have
the big impact paper in the big journal, which tleenls up often unwinding, not proving
out.” He added, “I think the chances of that hajppgare going to be lower as this

broader kind of commentary spreads.”

Zimmer said, “I think that blogging is having gt&ffect on how scientists
discuss science.” Pointing out that publishingrantal response to a paper could take
months, Zimmer said many scientists are motivategspond more quickly “because so
much of science now ends up in the news one wanather, online, and if you wait a
year to try to affect the public perception of itit's long gone.” Online, he said, “as
sSoon as a paper comes out, someone can readjusdrsay, ‘| don’t like it, and here’s
why.” He said this is what happened with the arsdife case described in the second

chapter.

As some of the below cases will demonstrate, dopje debating science through
blogs are not necessarily bloggers themselves;rengan join the conversation through
comment threads or social media. Zimmer said, “Cemirthreads are an opportunity for
more of the truth to come out.” In addition Carsdid, “Scientists who are not great

writers can nevertheless chime in now and again antexpert opinion.”
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Cases that highlight disagreement/uncertainty:

Revkin (2012b) described how the print publicatid@n online-first study about

warming in Australia was “put on hold’ by the Joat of Climate after questions
were raised publicly about one of the researcheethods, starting with a comment
on Steve Mcintyre’s Climate Audit blog.” As quotbky Revkin (2012b), Ivan
Oransky, who runs the Retraction Watch blog, wtbéefollowing in an e-mail:
| see this as a good example of how post-publingieer review can
work. In general, blogs and other web critiquesadready adding a
great deal to the scientific process. Some resees@nd journals
welcome that, as seems to be true in this caser©gtubbornly refuse
to engage with criticism from anywhere other thaffitial channels.”
The “herky-jerky” process of science and “the sevfsghiplash” that it can cause
readers of science news is a frequent theme ofiReyR011a, 2012b, 2012c). For
this reason, when disagreement or contradictodirigs over a particular issue arise,
Revkin often highlights the fact on his blog andatees out to all of the involved
scientists for comment. At such times, the blogegto shine a spotlight on
instances of uncertainty or disagreement that nogigrwise play out through
official channels alone (or, given the contentiessof climate science, become
mired in ideological debate). In one example (20, 1Revkin reached out to Robert

Howarth, a Cornell researcher who had publishedititkng that shale gas has a

larger climate footprint than coal, when other egshers published a study showing
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the opposite. Howarth was preparing to publishrenéd reply, but Revkin wrote that
“the journal editors gave him clearance to offeshart reaction for the blog. The
lead author of the new paper later wrote to Reudlmming parts of the statement
Howarth had given Revkin were incorrect. Revkinlmiied this communication as
an update to the original post.
Yong (2012b) reacted to a “scathing personal atthgkrale psychologist John
Bargh, which followed the publication of a studwtlfailed to replicate a famous
experiment that Bargh published in 1996 and a pp&tong describing the failed
replication. Bargh, writing on his own blog, hadicized the study’s methods as well
as the study authors, PLoS ONE (the journal thhtighied the study), and Yong
himself, dismissing his work as “superficial onlisgence journalism.” Yong
addressed Bargh’s scientific criticisms partly lightighting a point raised by
another psychologist in the comments section ofBarpost. He also shared
reactions from the replication study authors aadatl a broader discussion: “There
is a wider issue here. A lack of replication iseyk problem in psychology (and
arguably in science, full stop).” Yong concluded fiost as follows:
If there’s an element to this farrago that hearteesit’s that the
comments in Bargh'’s piece allowed various parteset the record
straight. In concluding his piece, Bargh says, “Warried about your
ability to trust supposedly reputable online mesbarces for accurate
information on psychological science.” Well, deasfpssor, this is the

era of post-publication peer review. I'm not thatred.
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The previous example and the interaction it ingpiesl Yong to pursue the topic of
replications further and write a feature article Matureabout problems in the field
of psychology. In a subsequent blog post, Yong 22D&xplained how using his blog
to rebut Bargh’s criticism was central in alertimign to those problems:
The ensuing discussion opened my eyes to an undentwf unrest.
Many psychologists came out of the woodwork to noent
experiments that were hard to replicate, commoatiges that they
deemed to be dodgy, and a growing willingness o #éucritical eye
upon their own field. For every comment that appédam the blog
and Twitter, I've got another that was sent cornficly to me via
email. This was clearly something worth writing abo
Costandi (2011b) described a study showing thagplpgarovide smaller estimates of
various quantities, such as the height of the Efftaver, when leaning to the left.
Then, in the comments section, the psychologistré&nwd. Wilson offered “a few
thoughts on some problems with this work,” claimthg phenomenon is “not really
embodied cognition,” as had been claimed, and gdhie authors’ failure to factor
out a potential confounding variable. In respo&d@f Zwaan, one of the co-authors
of the paper, entered the comment thread and @édpilson’s points. These two
scientists then exchanged many long and detailedreants; Wilson wrote a total of
eight comments, while Zwaan wrote 10. Althoughrksponses to Wilson’s specific
criticisms were substantive, Zwaan eventually sektodose patience: “Criticizing is
part of science. | have no problems with it, aglas it is done in respectful manner

and ideally in scientific papers. You seem to cgrfacientific criticism with
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trolling.” Wilson replied, in part, “My critique ighat you have not presented certain
critical data to support your argument. ... Thigasie, the essence of scientific
criticism, and if I had reviewed your paper, | wdllave made exactly the same
comments.” He also wrote, “I don't see any probénmg these concerns in front of
a wider audience, especially given the wide cove@Egyour paper to that wider
audience.”

After Zimmer published a piece in tiNew York Timeabout a paper on
“multicellularity” in yeast, some scientists expsed skepticism on Twitter. Zimmer
collected those tweets using “Storify,” a sociawak service with which users can
create timelines or “stories” of Twitter exchangasd sent them to the lead author of
the paper. Then, on his blog (Zimmer 2012b), hdipluxd the tweets along with the
author’s response; the author actively engageldercomment thread, as well.

After writing a blog post critical of Naomi Wolf'sse of science in her bodagina:

A New BiographyDobbs (2012a) responded to a rebuttal publishddhé Huffington
Postwritten by Jim Pfaus, a psychologist whose workiVilad drawn on. Dobbs
pasted Pfaus’s entire rebuttal on his blog and @ted it with his counterarguments.
For example, in response to Pfaus’s suggestiorfdhsimple Pub Med search” with
certain key words would reveal “plenty of peer-saved literature” to support one of
Wolf's central claims, Dobbs performed the seanuth guoted several studies to
support his view that they “present an ambiguouktantative set of findings.” Pfaus
responded in the comments section of this pogputlisg Dobbs’ characterization of

the literature: “Not to be TOO self-aggrandizingt bry mine from 2009 in the
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Journal of Sexual Medicine called ‘Pathways of sgxiesire’. | think you will see
that the science is neither embryonic or ambigtious.

Carroll (2012c) wrote about a debate that had sadaround a comment made by
physicist Brian Cox during a lecture, in which “theffered mind-bending
conseqguences of quantum mechanics aren’t actuaitgat.” He summarized other

scientists’ “intemperately worded” criticisms of that had been made on blogs and
Twitter, before devoting the rest of the post tplaking the relevant concepts.
Carroll later played a similar role (2012d) by wiaik to untangle the arguments
between cosmologist Lawrence Krauss and David Albemodern philosopher of
science who had written a critical review in thew York Timesf Krauss’s bool&
Universe From Nothing: Why There Is Something Rathan Nothing
Goldstein had argued that it was inconsistentHerNational Geographic Channel to
run Wicked Tuna, a show about hunting tuna, whilehing a conservation message
(2012b). In this follow-up post (2012c), she sharrgtiques of her original post from
two other scientists: “Both of these tuna expeeiselve that Wicked Tuna is good
publicity for the Atlantic bluefin.” Her post inctles this:

These conversations threw me into a bit of a figisezxistential crisis.

If a marine scientist such as myself can’t readugh the peer-

reviewed scientific literature and ICCAT stock assrents and form a

reasonable opinion on whether eating Atlantic biuefna is Good or

Bad, what hope does the general public have?
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Goldstein concluded, “Maybe the biggest value efc¢bntroversy over Wicked Tuna

will be the spotlight that it shines on the comienf sustainable fisheries.”

2. SHEDDING LIGHT ON SCIENTISTS’ PERSONAL AND WORK LIVES

Besides revealing disagreement, science blogsauoidl snedia often reveal
aspects of scientists’ day-to-day lives, professi@mvironments, and unique challenges;
this gave rise to the second category. In my sanafilef the blogs by scientists revealed
aspects of their personalities and private livesoime degree, given that blogging is a
personal form of expression. In addition, | fouadly frequent examples of blogs

opening a window into the working lives of scietgis

Cases that reveal aspects of scientists’ lives:

e Science blogs often show a less serious side ehssis than the public is
accustomed to seeing. For example, Goldstein (20d&ghan one post with the
following: “Guys....l have an embarrassing confess®ometimes | think marine
mammals are really cute, and want to hug them. OMWN | can’t believe I'm actually
admitting this on the internet — but it's true.”

e Science blogs also sometimes shed light on deegbopal struggles of scientists.
Clancy (2012c) and Hammonds (2012b) both wrote athair struggles with
“impostor syndrome,” which, as Clancy explainedwsen an individual feels she

doesn’t belong or deserve her accomplishments.”Hanas also described dealing
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with depression. Hammonds wrote, “I’'m not entirslye why I'm writing this, but
this blog is intended to be as much about acadiimias it is about science, and this
is a part of life which I'm trying to cope with.”i@el (2012b) quoted another blogger,
“SciCurious,” on her struggle with impostor syndmand used it as a launching pad
for talking about societal attitudes toward sciststi

e Science bloggers often point out challenges uniguke science profession. Dobbs
(2012b), for example, linked to a post on RetractWdgatch highlighting the difficult
situation facing collaborators of scientists whonooit fraud, and then discussed his
experience with a similar issue:

When | did the reporting to cover the Marc Haussvatle, | talked to
and learned of many people who felt this sort af pa a searing
sense of betrayal combined with a sense of beifajriynblamed,
often while their own work was coming under a msoape.

e Revkin (2012d), shedding light on a different kimfcchallenge, interviewed a young
researcher who had been pulled into a contentiebatd before her work had been
peer reviewed:

Hill, despite her initial excitement about gettaghance to add her
voice to the fracking debate and discuss her wenkpw expressing
big misgivings about having stepped into a realiwhich caveats
melt away — particularly given the early stage ef bareer.

e In her blog, Yurkiewicz shares stories that giveders a detailed sense of what it is
like to work in a hospital. In one case, Yurkiew{@013) explored, with specific

examples, the reasons why promises to patientstsoesego unfulfilled. “After
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spending time on the wards, | am surprised by hasilyepromises slide from my
lips. ‘I'll see you in the morning.” ‘I'll get youhat sponge.’ ‘The nurse should be by
with your Tylenol soon.”

Hammonds (2012c, 2012d) blogged about two Twiterds that, in different ways,
were providing looks behind the scenes of scielmcene, Hammonds explained, the
hashtag #overlyhonestmethods was being used byga humber of the (frankly
rather sizeable) community of scientists on twisiearing hilarious gems of what
actually goes on behind the scenes in academid2(d0Hammonds collected some
of his favorites, including such tweets as “We uaddncy statistical calculation
because reviewers are a sucker for that and we toayett published” and “We did a
lot of post-hoc tests, which is fancy latin speak‘ive didn't plan very well.” The
other trend involved the hashtag @heardatnaturélaksmonds explained, it
“purports to be ‘A collection of weird and wonddrthings overheard in the corridors
of Nature.” And the funny thing is, | genuinely Helieve it” (2012d).

Many blog posts, in one way or another, openednalew on scientists’ working
environments. Goldstein (2012e) provided much nmfegmation than general
readers would be likely to encounter elsewhere atha@ustructure of ocean science
research vessels, with photographs. Zivkovic (2p1&fter attending a paleontologist
convention, wrote a detailed post about what thlel #ntails, first knocking down the
popular perception: “If your paleo diet dependsreht on mainstream media, you
may be excused if you think that all paleontolagch is dig fossils and announce

discoveries of new species.”
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e Two interviewees emphasized the value of “blogdig the field.” Goldstein, who
operated a field blog called SEAPLEX (http://seaptéence.com/) while researching
the Pacific garbage patch, said such blogs showduiemce is a process of fits and
starts: “I think one of the most valuable thingattregular people don’t know about
science is how much we fail.” Likewise, Revkin stid Scientist at Work blog on
theNew York Timesite a blog that he said “grew out of some stuff | did@ot
Earth a long time ago,” shows “science as a prat@s®ut such blogs, he said, “I
can't think of a better way to convey science, ketyou’re an astronaut on the
space station doing a Twitter feed or a scientishée lab trying to chart your work

and your headaches.”

3. SCRUTINIZING HOW SCIENCE REACHES THE PUBLIC

This category reflects a third way in which sciebtmgs are making aspects of
science more visible; | found science bloggerstoesan important role in subjecting the
norms and methods of science communication tofaleigel of scrutiny. Broadly, this
includes scrutinizing the ways in which researclaad public information officers
disseminate findings on the one hand, and havibgtantive conversations about the
craft of science writing and science journalisntlo® other hand; roughly half of the
blogs in my sample served this function at leasaesmnally. While such discussions are
not new, their visibility on blogs may representagportunity for citizens to appreciate

the forces at work in the production of science siew
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Cases that show bloggers scrutinizing how sciencegommunicated:

Revkin (2011b) pointed out that the opening sumno&iy certain paper was too
definitive in linking precipitation increases torhan-driven global warming, while
caveats were listed much farther down; he arguatithie failure of the study authors
to include nuance and caveats in the abstractibated to an unwarranted “burst of
coverage,” raising “big questions about the stagslacientists and journals use in
summarizing complex work and the justifiable neadjéurnalists — and readers —
to explore such work as if it has a *handle withetaign attached.” He later updated
the post with reactions from one of the authorsy winote in part, “It is very difficult
to explain science in a generally understandableama in a way that includes the
uncertainties.” Revkin mentioned this post during interview, saying:

The scientists there were surprised that | was taimipg about

the abstracts because they write their abstracthéar fellow

scientists, and they’re not thinking about the wialedience. But |

think in the realm we’re in now, you have to hakattsecond layer

of thinking. (Revkin 2012a)
Revkin (2012e) wrote that he “saw no basis fordéfnitive punch” of a headline
from a university press office: “Frogs Getting Sfobm Climate Change.” He first
aired this criticism on Twitter and then, on thedylexpanded his critique and
published “Your Dot” contributions by two of therser authors and the press officer,

who wrote in part: “I truly appreciate the excharigat's occurred here — and | think
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it's been a productive one that has many potel@sslons on the intersection of
scientific research, social media and journalism.”
Dobbs (2012c) and Zimmer (2012c), as well as dbkeggers, strongly criticized a
decision by a group of study authors and jourraliss Dobbs explained:
The authors of a small, weak study ... managed t@ weadia
coverage ... by letting journalists read versionthefstudy before
publication (and a big press conference) onlyéfjturnalists
agreed not to talk to any outside scientists betoeeembargo date.
Yong (2012d) pointed out that a press release h@sgra fossil flatfish as “a new
fossil discovery” was inaccurate, as the same ashad described the same species
four years earlier in a different paper, for aeliént journal, which Yong had written
about. Yong wrote, “I really don’t think that scemis in such a desperate state that
we need to wilfully hide information in order to keathings more appealing.” There
was also a spirited debate in the comment threstdribluded the journal’s co-senior
editor and chair of the journal’s media liaison coittee.
Goldstein (2012f) explained in detail how she diésct her research on the Pacific
garbage patch to the media and revealed how ogeurgcy came about: “I should
have realized that | needed to more carefully erptee difference between size
(“Size of Texas!” which is not accurate) and coricaion (100-fold increase in the
number & mass of plastic PER unit seawater, whsdcicurate.” Goldstein (20129)
also interviewed two authors of children’s booksw#tithe garbage patch, asking why

they had chosen to depict the patch as a “giaatifig island.”
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¢ Revkin often points out examples of “bias in thevagrocess toward the front page
thought” (2012b) and journalists “succumbing to(ge-study syndrome’ in search of
a hot front-page headline” (2012c), as in two @ tiases described earlier.

e Science writers often use their blogs to discuss traft. There is also a website
called The Open Notebook (http://www.theopennoté&bmmm) devoted to such
discussions, and Dobbs, Blum, Zimmer, and othenritted answers for an article
at that site about the kinds of questions scientters ask. Dobbs (2012d) provided
his full answer on his blog.

e Science writers also debate their craft througlg®ldong (2012e) listed the “many
reasons why errors creep into science journalism’tdiok issue with journalists
citing such reasons “to defend shoddy reportingabbs (2012e€) articulated a
problem he had noticed in science writing: “presduoom writers, readers, editors,
and the entire bookselling and meme-making andfeslkmachine to have the
answers. And not just answers, but Big New Answer¥exing Eternal Questions.”

e Finkbeiner (2013), who had been assigned to wniteagazine profile of a female
astronomer, declared on her blog that she wouldwatie about this astronomer as a
woman.” She acknowledged that challenges still mmfwomen in science, but, as
she wrote, “I'm sick of writing about it; I'm boresllly with it. So I'm going to cut to
the chase, close my eyes, and pretend the proBlsoived.” This led another
journalist to propose “the Finkbeiner test,” whichlumbia Journalism Revietlen

covered, calling it a way “to avoid gratuitous gengrofiles” (Brainard 2013).

4. CONTINUING THE CONVERSATION AFTER PUBLICATION
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Because most science bloggers see the mediunyps aftconversation, they are
happy to engage with readers who make commentd aljmst after it has been
published; such exchanges often take the conversitinew directions. | found that
almost all of the bloggers were responsive to goest appreciative of readers pointing
out errors, and willing to enter discussions wehders who were critical but polite. For
these reasons, the comment threads of some pakdd ap containing as much
meaningful content as the original post. In additi@aders’ cogent questions or insights
drawn from personal experience often ended uprdgithe conversation, sometimes in

subsequent posts.

This category carries two caveats. First, as ex@thin the previous chapter,
some bloggers, particularly those hosted by largdianorganizations with heavy traffic,
said their comment threads often contain irrelevaatse” and rude remarks. | saw many
such examples in my review of blogs; high-qualitieraction, while evident at least
occasionally on each of the blogs, was not a ctargi$eature. Second, as Zivkovic
pointed out, much of the interaction now occursoaial media, making many comment
sections appear “deserted.” In my review, | noted thany posts had no significant
discussion in the comment threads, and | did nietrgit to track the interaction that may
have been occurring on other social media. Thesaafs@teraction that | do highlight,
however, are meaningful for understanding the kmfdsroductive exchanges that can
occur between science bloggers and readers. Iti@udhe next category does address

some aspects of bloggers’ use of Twitter.
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Cases that show blog posts promoting conversation:

In comment threads, many of the bloggers providag long explanations to
guestions from general readers. To give one exaripéston (2012b) replied to a
reader, “Colin,” asking how a spinal deformity cduésult from tuberculosis, as
shown in a photograph Kreston had included in lost.prhis led a different
commenter to remark: “An amazing read, includingrydetailed reply to Colin's
guestion. Thanks.”

Besides asking questions, readers can enhancelyyostiling personal insights.
Costandi (2012a) described “Body Integrity IdenDigorder (BIID), an apparently
rare condition characterized by a burning and is@etsdesire to amputate an
otherwise perfectly healthy limb.” Then, a persathwhe condition participated
actively in the comment thread, at one point dégagi the sensation in vivid terms:
“The annoyance also involves my hips, so it's hetlegs alone. ...In essence, | feel
as if I shouldn't feel them, but since | do, it'semsory intrusion- like an inescapable
bad odor.” Costandi thanked the commenter for “eraging the discussion here.”
Reader feedback can lead to follow-up posts whizads bloggers to realize their
intended point did not get across. Dobbs (20126teva post arguing that “culture
shapes the expression of mental dysfunction,” bartyrcommenters criticized him,
believing he had argued that violent movies leaactoal violence. In an update to

the post, he directed readers to a new post inhwigc‘made this argument in a
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different way, with more context and specific exdsg In a later post (Dobbs
2013Db), he referenced this episode, writing thio¥ahg:
| took advantage of a blog’s reiterative freedomslarify an
argument ... that I'd made less than successfulbnadays
earlier. This is one of the beauties of bloggingtdets you reuvisit,
revise, regroup, and continue a conversation tlzgt mot yield
much light the first time around.
Comments can also lead to follow-up posts simpfybfging interesting and worth
highlighting. In the interview, Revkin explainedade had given a platform to
someone who had commented on a post about repioyguiteson:
There’s a guy named Dale Mcintyre, a former oilmanSo he’s
very skeptical of global warming, but he wrote aui&ul piece
about bison. And | said this is too good, so | gleohit up as a
stand-alone piece, just because it was basicadigtgrriting, a
good voice. (Revkin 2012a)
Comments can also lead bloggers to update postsmtortant information. To give
one example, Revkin (2012f) updated a post witkwvaaht congressional testimony
after a regular reader “helpfully pointed” to ittihe comment thread.
Comment threads appeared to mix people from diftesecial worlds fairly often;
this mixing sometimes led to combative but enligitig exchanges, as when
Goldstein criticized the show Wicked Tuna (2012 aommercial fishermen joined
in the comments to take issue. One wrote, in partaying you cant catch these fish

because they are declining does not make any bexseise a large portion of the
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Atlantic tuna migrate to Europe and then get raddgeover fishing no quotas and
no oversight!!” Goldstein was active in the comnseiatt one point writing: “Well,
we’re getting rather far afield from whether Na@b&Geographic should awicked
Tunaor not, but | am intrigued.” She then engagediteermen in conversation

about their complaints.

5. EXPLOITING THE TOOLS OF DIGITAL COMMUNICATION

The fifth category deals with how aspects of theglplatform itself—hyperlinks,
multimedia, time-stamped updates, and freedom femgth restrictions—are used to
enhance communication. | also include Twitter iis ttategory, as it, too, is an important

digital communication platform for science bloggers

| found hyperlinks to play an important role in iaxpng coherence to online
conversations, especially when debate over a oaxpic involved multiple voices
dispersed across the Internet. Of course, blodesd not just to different online voices,
including other bloggers and journalists, but d@tswarious information sources: full-text
research papers, research center websites, Wikipeelvs articles, earlier posts of their
own, and images and videos. All of the blogs | eixeaah used links in this manner to
some degree. (Yurkiewicz’'s had fewer than othes$yea posts were mostly narrative
accounts of personal experiences.) As mentiondaeiprevious chapter, Blum said that

this practice makes science writing more transgaren
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Other aspects of the blog platform enhanced comeation in various ways.
With freedom from length restrictions, some useslilog space to give a platform to
different voices by, for example, copying and page-mail exchanges and allowing
others to write “guest posts.” In addition, bloggeften used the extra space to expand
on features or stories they had written for prunfiets or provide the full transcript of
interviews that had been conducted for those pidoesges and videos embedded
directly into posts sometimes inspired conversatiorcomment threads. Time-stamped
updates were used to keep unfolding stories ahdeirgcorporate corrections or relevant
insights from readers. Lastly, productive excharge3witter often inspired new posts
or led bloggers to update published posts with ddiagights. By its nature, Twitter
interaction is ephemeral, and | found blogs to @laymportant role in capturing and
extending high-quality Twitter exchanges, thus mggvihem more staying power. These
factors, combined with comment threads, contriboitine sense that blog posts remain

very active sites for communication after publioati

Cases that reflect the advantages of digital commigation:

e Before adding his own voice to an unfolding argumerthe astronomy world,
Carroll (2012d) used links to guide readers toasiother voices. In the following
guote, | use bold formatting for words/phrases Wete links in the original:

Here’sJerry Coyne (mostly siding with Albert), the Rutgers
Philosophy of Cosmology blodwith interesting voices in the

comments), éong interview with Krauss in the Atlantic, comments
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by Massimo Pigliucci andanother responsédy Krauss on the

Scientific Americarsite.
Dobbs (2012h) highlighted the work of another bleiggho argued that, in Dobbs’
words, “our current concept of PTSD describes ati@athat simply wasn'’t seen in
eras before the Vietnam War.” Then, at the enthefpost, he directed readers to a
very long list of personally annotated sourcesuipp®rt of that view, including
primary literature: “...for the deeper pool, or ifiyoe wondering, ‘Where do these
people get the idea PTSD is overdiagnosed? Wherthestudie®’, see my
annotated list of sources and links
Bloggers also provided links directly in responsedader questions. In the comment
thread, Costandi (2012b) replied to a reader askitayit the connection between eye
blinking and lying—which was not the focus of thesp—by linking to relevant
sources, including a primary research article anthastream news article.
Regarding embedded images and videos, the postdstdf (2012b) mentioned
earlier is one example of how such elements carrmsonversation.
Yong (2012f), after publishing a lengthy post abitw international ENCODE
project to catalogue DNA elements, made a seri¢gisnagfFstamped updates to reflect
feedback he had received. In the comment threadg Ywote:

Folks, given some of the critiques and commentamfacross the

blogosphere, I've updated this post with around &a@a words. ... |

want *this* post to continue being a useful reseusbout ENCODE. |

could do a fresh update post, but any new readiigsamne would
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have to click over to that as well. Which is whyd’edited straight
into this one.

e While several of the blogs gave a platform to défe voices on occasion, Revkin’s
did so more consistently than any other. As onengt@, Revkin (2012g) copied and
pasted an e-mail exchange with a scientist, shafedrticularly acute” reader
comment from an earlier post, and “invited one canticontributor ... to weigh in
with more depth (given the constraints of our comtsystem),” all in a single post.

e The case mentioned earlier in which Zimmer (201&&d Storify to collect tweets
critical of a study and sent them to the study auik one example of how bloggers
can extend and deepen Twitter interaction.

e Often, enlightening exchanges on Twitter are réfléin updates to blog posts. As
one example, after publishing a post about a studf{personality and genetics in
captive elephants,” Goldman (2012b) added a papagtat began: “Update:
Psychologist Dave Nussbaum points out on twittat prersonality may not be as
stable across environments as personality theanigfist argue.”

e Siegel (2012b) wrote a post based on a Twitter @xgh, while providing a platform
to two other scientists in the same post; therethis case is particularly illustrative
of the ways in which discussions about sciencebegnefit from digital platforms.
First, Siegel directed a tweet to the author amchér “Wonder Years” actress Danica
McKellar: “I really respect a lot that you do, dudon’t understand why you feel so
negatively about #GMO food.” McKellar respondedpli§ing from viruses in food?
Splicing shellfish DNA into fruit which could causdlergic reactions? Labeling

please!” Then, on his blog, Siegel acknowledgetiiravas not an expert on GMO
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foods and that he would “need to get someone wdro'expert about biology and
genetic engineering to provide that nuance.” Ha fhr@vided lengthy excerpts from
e-mail interviews he had conducted with two scestiThe conversation then
bounced back to Twitter, where McKellar wrote: di/e the discussion - but one of

the scientists said pesticides aren't used on G@kes me doubt the expertise.”

6. ALLOWING FAST DISSEMINATION OF EXPERTISE

Finally, | found science blogs to play an importesie in providing expert
perspectives on important, unfolding stories. Hpsed includes not only the short time
it takes to publish a blog post, but also the swit with which a post’s influence can
spread through being shared via Twitter and retexémrlsewhere on the Web. Such
speed becomes important when scientists or scjenoaalists with expertise in a certain
area are able to comment on breaking news stémieagh blogs, or on new research

findings with important implications.

Cases in which blogs allowed the spread of expemis

e When the OPERA experiment led to the “faster-thghtl neutrino anomaly in 2011,
generating a large amount of news coverage, Orzebther physics bloggers offered
informed opinions on the experimental proceduresartumstances that could have
led to the strange result. At the beginning of saeh post, Orzel (2011) wrote,

“...too much of the commentary I've seen has bedah@form ‘I am a {theorist,
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journalist} so hearing about experimental detaiNeg me the vapors’ (a snarky
paraphrase, obviously).” Then, using the questimh-answer-style format he often
employs, he explained the purpose of the experintsnmnethod of velocity
measurement, and possible sources of error ingberienent.
Bracher (2013) offered commentary on a video cattad) around the Internet that
showed people at a party pouring liquid nitrogein Bnswimming pool and partiers
beginning to suffocate. After explaining why usimguid nitrogen in this manner was
an “awful idea,” Bracher included a “note to medéxplaining that nitrogen will not
“react with chemicals in swimming pools to gener@af@isonous gas,” as many
outlets had reported. Other science writers quBtagdher’s explanation of the
science, and Blum also drew attention to his “notmedia” in a post that she wrote
for theKnight Science Journalism Track@lum 2013).
In the interview, Goldstein called her group blogtsrerage of the 2010 Deepwater
Horizon oil spill an example of “getting our expset directly out to the public
without a filter or putting it into the service miterested members of the public right
away.” She added:
None of us, at the time, were oil spill specialistist we're all trained
scientists, so we’re able to read and interpret RQ@éports in a way
that probably a non-specialist could not do. Andoaeld digest that
information for interested people. So for a while, had — if we do
say so ourselves — the best coverage of the dlilospthe Internet until

the mainstream media caught up. (Goldstein 2012a)
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¢ Allain also offered insight into the Gulf oil spdis it was unfolding. Although
commenting on stories of public importance is ristadim, he told me in the
interview, “If I can find some unique angle thatan point out, then | will.” In a blog
post written when the story was unfolding (Allaid1®), he wrote the following:

| was going to just leave the oil spill in the gtdpic alone. Not
because it isn’t important, obviously it is. RatHevasn’t going to do
anything because | didn’t really have anythingdd #o the topic.
After a couple of readers requested it, | think lnhve something to
add. How exactly do you estimate the amount ofl@iling into the
gulf?

e Clancy (2012d) offered “some legitimate sciencefdasponse to former U.S.
Representative Todd Akin’s remark about “legitimipe.” In the interview, Clancy
described how she was urged to comment on thedntid

| had several different people on Twitter contaetairectly and say,
“You’re writing a response to this, right?” Becaubkat’s sort of the
role | have come to play — when that kind of shdppens, what is
Kate Clancy going to say about it?” (Clancy 2012a)

¢ In the interview, Blum described blogging about tia@mful effects of pepper spray
following an incident at the University CaliforniBavis, when an officer used pepper
spray on “Occupy Wall Street” protesters. The roagt, the post was featured as a
guest post at the Michigan Center for Risk Commation andScientific American
After that, theNew York Timeand theWall Street Journapicked it up. Three days

after publishing the post, Blum discussed it as@sgjon the Rachel Maddow show.
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Blum told me that, although she would have writte®m same thing had she still been
a science writer at tii@acramento Beehere were differences between what she
achieved blogging and what she would have beentalalecomplish at a newspaper:
“You can get a phenomenal audience through thenetéhat you cannot get
working at a regional paper.” She said that a neyyspstory “would have gone out
on McClatchy News Service, and probably a lot oinsiseam papers would have
picked it up that way.” But the blog post was “refeced in countless blogs” and
picked up by aggregator sites, and within daysvarediscussing the topic on
television and radio shows. “The ripple effect ofray the blog was phenomenal”
(Blum 2012b). At the same time, she was startlefthtbthat no one in the
mainstream media had thought to write about thgelanof pepper spray after the
UC Davis incident:
Thrilled as | was to get that much attention, | wasrified — a part of
me was horrified that | was the first person wha tthiat post, a woman
living in Madison, Wisconsin, in her home office. Where was AP,
or the Sac Bee? And so that’s also reinforced ralyrfg that science
bloggers really matter. We're doing things that \ddall through the

cracks given the state of the current mainstreaaianéBlum 2012b)
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Chapter VI: Conclusion

This thesis explored the science blogosphere frany angles in an attempt to
provide extensive qualitative data on this imparfzart of what Fahy and Nisbet (2011)
called the “evolving science media ecosystem.” Asagor part of this ecosystem, the
science blogosphere has attracted attention frarmaaication researchers, but | saw a
need for an in-depth study to shed new light os thedium. Most previous studies have
been based on interviews with a relatively smathhar of bloggers or content analyses
covering relatively brief periods. In addition, est changes to the science blogosphere,

such as the proliferation of networks, have nonledlected in most prior research.

By combining in-depth interviews with 20 sciencedyders, representing a
diverse mix of backgrounds and professions, witkexended review of the blogs
themselves, | hoped to provide detailed answetwdojuestions: 1) How do science
bloggers operate, and why do they operate in thgfvand 2) Is there evidence that
science blogs are serving new roles in how scienoamunication occurs, such as

facilitating high-quality interaction or public a&ss to science-in-the-making?

Regarding the first question, | found that sciebloggers exhibit a great
diversity of approaches, are motivated mainly bpyment, strive to write about science
in unique ways and incorporate a personal touath aam very engaged with readers and
fellow writers through social media. With respexthe second question, this research

does suggest areas where this medium is havinggaaiimpact. In the discussion that
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follows, I will summarize these impacts, discussitations of the study, and suggest

areas that warrant more focused investigation.

MAIN FINDINGS

As several of the interviewees emphasized, a islggst a platform that one is
free to use in whatever manner one chooses. Thaciispgescribed below arise from the

choices science bloggers make, rather than frorbltgeplatform in and of itself.

Science blogs serve to complement other media inn@us ways

One way blogs complement other media is by givinigers the freedom to write
whatever intrigues them; in some cases, this leatdsoader coverage of issues that
might not otherwise come to the public’s attentibor example, when Zimmer blogged
about wasp behaviors after concluding he would lifieulty pitching the story to an
editor, the story ended up attracting “hundredghotisands of hits” and attention from

radio and television media (see page 87).

In addition, science bloggers sometimes coverestdhat are of clear public
importance but that are overlooked by more maiastrenedia. About her blog posts on
the hazards posed by chemical dispersants, pepger, &nd the gases used in mining,

Blum said, “I hate that the print media aren’t dpthese things,” and she added that
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science bloggers are “doing things that wouldtfaibugh the cracks given the state of

the current mainstream media” (see pages 60 and 122

Many of the bloggers in my sample said they sttovprovide a fresh take on
important stories or write about them in unique svdg this sense, science blogs not
only call attention to more stories, but also offesre ways of looking at the same
stories. Furthermore, science journalists who watevarious outlets often use blogs to
expand on stories published elsewhere, such aksdrng parts that had to be cut due to

length restrictions.

In some cases, scientists offer critiques thrdalghgs and social media that end
up leading directly to coverage in other media. @fsenic life example described in
chapter two was a vivid demonstration of how blogs function as a complement to
mainstream science journalism. Zimmer showed h@awlo formats can work in
tandem to paint a fuller picture of an evolvingrgtde gathered sources and inspiration
from scientist bloggers’ critiques, published ardepth story in a mainstream outlet
(Slate based on those critiques (where he strived toentladx technical points of the
critiques understandable to a lay audience), agl tised his own blog to post updates
and details as they emerged. In another exampleg Viwote a feature article fdvature
about problems in the field of psychology afterg®ylogists’ feedback to one of his blog

posts revealed an “undercurrent of unrest” (see 188).
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Science blogs often provide a window into how sciee is debated, conducted, and

communicated.

The arsenic life and psychology examples just rmaat suggest another
implication: that science blogs can offer a viewibd the scenes of science by revealing
uncertainty and disagreement. Trench (2012) re@ahiat in his review of 20 blogs, “less
than a quarter ... provided even occasional look#bethe scenes of science.” It is
notable, however, that Trench conducted his reviewarly 2010,” before the arsenic

life episode occurred.

In my review, | found that only Revkin’s blog reguly provided public access to
debates over new research; this was not a contsfstdnre of other blogs, despite
several notable cases highlighted in chapter fil@und, however, that many of the
blogs revealed more general areas of disagreemégbnnected to particular research,
such as when two fellow scientists took issue attdstein’s stance on the Atlantic

bluefin tuna fishery (see page 105).

Furthermore, as the study progressed, | saw valaepanding the concept of
science-in the-making to incorporate other way®woking behind the scenes of science.
Science blogs reveal not just disagreement, batadpects of scientists’ day-to-day lives
and working environments that the public is unikiel encounter elsewhere. As Weigold
observed in 2001, “Beyond scientific facts, itngeresting to consider what people

understand about the work of science and abouivibe of scientists. Science is not a
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visible occupation, and people rarely observe sisisnat work.” The blogosphere

appears to be making this occupation more visible.

Lastly, science blogs have an important role mitggizing how science
information reaches the public. The “reflexive anédta-discussions of science
journalism” that Fahy and Nisbet (2011) said ocamsvebsites such as tKaight
Science Journalism TrackandColumbia Journalism Reviealso occurs on science
blogs. In addition, | found cases in which sciebloggers engaged scientists and public
information officers in conversations and debatesuatheir methods of disseminating
findings.In contrast to the “scientific literacy traditionyhich emphasizes knowledge
transmission from scientists through journalistgh® public, such cases exemplify the
“Interactive science tradition,” which Logan (20@Bscribed as placing more emphasis
on “improving communication among citizens, sciststj politicians, government and

corporate officials, and journalists.”

Science blogs are venues for various people to p@ipate in conversations about

science.

Many of the bloggers said they view blogging asakihaving a conversation;
this attitude translates not only into more pertending styles, but also a willingness
on the part of bloggers to engage with reader®mment threads and elsewhere. Fahy
and Nisbet (2011) described the “new science machaystem” as “deeply pluralistic,

participatory and social,” and the science blogespltertainly exemplifies these
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gualities. In addition, as Shanahan (2011) obsemls@dnce blogs have an important role
in mixing people from different social worlds. Iuiod examples in which comment
threads mixed doctors and patients, scientistarndus laypeople, journalists and press

officers, and others.

The responsiveness of science bloggers to reager loears out the observation
made by Secko et al. (2011) that factors suchhesré&framing of issues by audience
comments” and “the opening up of science journalsmatives to raw experience” are
important elements of online science communicatdthough these authors were
writing specifically with regard to the online sot® section of a newspaper rather than

blogs.

The blog platform offers ways to enhance science monunication.

In the interviews, many bloggers emphasized aspealigital communication
that help them to communicate science effectiveégueral pointed out that the online
environment is graphics-driven, and the abilitgmbed images and videos is often
helpful when communicating science. In additionkiing to information sources allows
bloggers to write with greater transparency onltlog compared with print, while
updates, corrections, and freedom from length &irhélp enhance accuracy. | also found
that science bloggers often use hyperlinks in taamar described by Matheson (2004),
to select and guide readers to “multiple and oftiscordant journalistic voices,” helping

to make online conversations involving multiplecgs more coherent.
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Speed, another communication advantage of scigogs, is a feature of digital
communication generally rather than of blogs irtipalar. When a blog post is linked to
and referenced on social media, other blogs, afites, it can have what Blum called a

“ripple effect,” bringing widespread and rapid atien to issues of importance.

LIMITATIONS

Like all studies, this one has limitations. Firsts difficult to generalize the
results to the science blogosphere as a wholenghesgreat diversity of approaches and
styles among science bloggers, there may be imgdrends and practices that this study
failed to capture because of the limited numbeslofjs under investigation. However, as
explained in the third chapter, it is not the gofatihis thesis to be generalizable, and “the
sheer size of the blogosphere makes it virtuallyassible to draw a truly random sample
of blogs” (Walejko and Ksiazek 2010). Second, ler@d many different aspects of
science blogging in the interviews, meaning thditlinot focus a great deal of time on
any one of those aspects in particular. Nonethelessv this approach as necessary to
explore the topic from many angles, offering birefights along the way and leaving

more focused investigation to future research.

AREAS FOR FUTURE RESEARCH
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The results of this study suggest several aredsatéirrant more detailed
investigation. First, more information is neededndro actually reads science blogs and
how closely these audiences align with bloggergjdbaudiences. Several interviewees
said that their blog audiences tend to compris@leealiready knowledgeable about
science and that it is challenging to reach genmegaders. Others said it is difficult to
ascertain who their audiences actually are. Researscience blog audiences should
investigate how audiences vary across differentergnvironments, including self-

hosted blogs and blog networks.

Another, related, area for future research isttere of the interaction that
occurs following the publication of a blog postttban comment threads and through
various social media. As many bloggers pointed mwigh of the interaction now occurs
on Twitter and Google Plus rather than on the ltlegf. Although | asked interviewees
about their use of social media, | did not attetogtack their use of these tools in my
review of blogs. Trench (2012), who defined intéiraty as “the scope and quality of
exchanges between blog publishers and visitorpgrted that a “low level of discussion
and the absence of debate were the most frequeatlg observation in relation to this
criterion.” I, too, found that many posts had ngn#icant discussion, but it is unclear to

what extent this fact is due to conversations aaugielsewhere.

Although | found many examples of constructiveerattion resulting from blog

posts, | did not find any example as striking asgbientist-farmer collaboration that

Shanahan (2011) highlighted. This case, as deskcibehapter two, culminated in an
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actual collaboration between a scientist and adamith a gynandromorphic chicken,
with the farmer sending the scientist genetic maltéiom the chicken. | cannot say

definitively that interactions of this sort do ramtcur, and one limitation of this study is
that | did not ask participants whether, to th@iowledge, their blogging ever leads to
offline exchanges. Future research should examiregiver the discussion surrounding

science blogs extends to such offline interactions.

Research should also examine the extent to wititthity on blogs influences the
conduct of science. As Zimmer wroteStateabout the arsenic life episode, online
critiques “helped change the way scientists donege(2011a). Similarly, in one of the
cases highlighted in Chapter 5, an instance oft*pablication peer review” led a journal
to put on hold the publication of a study afteticisms were raised on the Climate Audit
blog (see page 101). It is noteworthy that thegeisms occurred on Climate Audit, a
blog devoted to offering critiques of climate changsearch, and that | came across the
case only because Revkin decided to write abolrtyitsample consisted mainly of
journalistic science blogs and those with a scientesach aim rather than an advocacy
aim. Future research should also include sciencecady blogs and blogs targeted more
toward fellow researchers than toward the publiotestigate the issue of post-

publication peer review in more depth.

As much of the science blogosphere becomes inagdgpart of the mainstream,

another important question is how science blogailigcontinue to distinguish itself as a

medium. During the panel discussion summarizedhapter four, Yong said that his
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blogging approach has evolved to the point wheségmocess for writing a blog post and
writing a paid news piece for somewhere else angpbetely indistinguishable,” aside

from the “looser and more personal” writing styletbe blog (WCSJ 2013).

During the same panel discussion, Alok Jha, a seiand environment
correspondent athe Guardiansaid one of his goals for the bloggerdhée Guardiars
network is “more integration with the rest of trmaspaper. ...We'd like our bloggers to
be involved in other parts of the website and thwspaper” (WCSJ 2013). Likewise,
Betsy Mason, the editor &¥ired Sciencesaid she is searching for more ways to include
the bloggers at her network in the print magazZiW€gJ 2013). In the future, it will be
important to examine how such integration influenseience bloggers’ practices and

perceptions.

Lastly, it is important simply to watch for unexped changes in the science
blogosphere. During the panel discussion just roaetl, Yong emphasized the sheer
surprise of watching this medium evolve:

The explosion of the Science Blogs network, theplbaa to all these other
emergent networks that turned up in its placectkation of Phenomena —
all these were completely unpredictable to me. ve given up predicting

where blogs are going to go. (WCSJ 2013)

He also said the goal for the future “has alwaysnbsghat it was in 2006, when | started:

just to get better at it.”
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Appendix 1: Interview Guide

The following questions make up the basic intervggwde used to conduct each
interview. | modified the interview guide as neededhclude questions relevant to each
participant, and | often deviated from the guid@tosue topics that seemed especially
relevant. In addition, | asked participants foriadwegarding topics worth exploring, and
some questions were added for subsequent inter\iasexd on their answers.

1) How long have you been blogging, and why did gtaut?

If not answered above, elicit:
8) (If a scientist/researcher/medical professionall Mau done any science writing
before that?
8) (If joined a blogging network) How did you comediart blogging for ? Did
your approach change after that?

2) How much time do you spend blogging in a typwagk? Is there a routine to it?
3) How do you get ideas for blog posts?

Prompts:

e Mention recent blog post, and maybe compare wittiher blog post.

e Mention possible sources of ideas, such as pergspakience with topic,
coverage in the news media, Twitter conversatisaigntific journal, news
release, suggestion from colleague, suggestion smumce.

e Do you have a regular routine for finding ideas?

4) How do you decide whether a specific topic istivdlogging about?

Prompts:
e Mention possible criteria, such as personal intepasblic impact, dissatisfaction
with coverage elsewhere.

5) Once you've decided on something to write a blost pdvout, what are your
procedures?

Prompts:
e Refer to a recent blog post
e What about sources? (Mention possibilities suchoa®rnment website, news
website, other websites, news releases, sciejdifimal articles, other blogs.)
e When using hyperlinks, what kinds of sources dotgmdl to link to most often?

6) Do you have any special approach in terms dingristyle?
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Prompts:
e Do you use humor or other means to engage readers?
e How often do you incorporate your personal opirirdo your blog posts?

7) What happens after you publish a post?

Prompts:

e What kinds of people leave comments, and what kiid®@mments do they
leave?

e How often, or under what circumstances, do you skdo interact with readers in
the comments thread?

e Do readers ever point out mistakes?

8) How do you see the people you write for? Whaftoisr vision of your blog’s
audience?

9) What makes a good blog post?
10) Why do you blog?

11)Is there anything else you can tell me about ybogding, and how and why you go
about it?

12)Are there any other areas or topics related tanseidlogging that you think | should
be looking into?
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Appendix 2: Detailed Information on Each Blogger aul Blog

Rhett Allain (Interview Date: November 17, 2011)

Allain runs the Dot Physics blog (http://www.wiredm/wiredscience/
dotphysics/) as part of th&ired Sciencaetwork. Allain, an associate professor of
physics at Southeastern Louisiana University, kezkaPh.D. from North Carolina State
University in 2001 and has research interestsarfitid of physics education research.
He began blogging independently in 2008, movedcierigeBlogs.com in November
2009, and joined the/ired Scienc@etwork when it launched in September 2010. His
blog focuses mainly on using calculations to expltye physics underlying everyday
phenomena, although he also writes about physiesagidn. In addition, he is the author
of a recent book on the physics at play in the gAmgry Birds, which grew out of

content on the blog.

Steve Balt (Interview Date: December 14, 2011)

Balt runs the Thought Broadcast blog (http://thabgbadcast.com), which he
does independently, as well as serves as editdnigf-of the Carlat Psychiatry Report, a
monthly continuing education newsletter. An alumaftiStanford, Rockefeller
University, and Weill Medical College of Cornell Wersity, Balt completed residency
training in adult psychiatry at Stanford HospitatldUJCLA-Kern Medical Center. He

recently started a private psychiatry practicehm $an Francisco Bay area. On his blog,
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which he started in 2010, he focuses mainly onlehging the prevailing approach to
psychiatry, which he feels is too medication-omehtin doing so, he draws on his own

clinical experiences.

Deborah Blum (Interview Date: January 4, 2012)

Blum runs the Elemental blog (http://www.wired.ceovitedscience/elemental/) as
part of theWired Sciencaetwork, which she joined in May 2012. At the tithe
interview was conducted, she ran the Speakeasy&xldog (http://blogs.plos.org/
speakeasyscience/) as part of the PLoS networkn BAuPulitzer Prize-winning science
writer, majored in journalism at the University@éorgia and went to graduate school
for science writing at the University of Wiscondiadison. She then worked as a science
writer for McClatchy Newspapers in California, chgiwhich time she wrote two books
and won a Pulitzer Prize for beat reporting, befetarning to the University of
Wisconsin in 1997 as a journalism professor. Onafdigaching, she has continued to
write books and pieces for major publications. Bégan blogging independently in
January 2010; in the same year, she moved hertwlog, first to ScienceBlogs.com and
then, in the wake of “Pepsigate,” to the PLoS nekw®n moving to th&Vired Science
network, she changed its name. She blogs mainlytai@mistry, particularly as it

relates to crime and culture.

Paul Bracher (Interview Date: November 2, 2011)
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Bracher runs the ChemBark blog (http://blog.cherklcam), which he does
independently. He received a Ph.D. in chemistrgnfidarvard University in 2010 and
completed his postdoctoral research at Caltechorang to his personal website, he will
join Saint Louis University as an assistant pradesd chemistry starting in August 2013.
He began blogging in 2005, but the focus was nattlston chemistry; the chemistry
blog started in 2006. The scope of the blog is \®oad, covering “the world of

chemistry and chemical research,” as Bracher explaithe “About” section.

Sean Carroll (Interview Date: June 25, 2012)

Carroll runs the Preposterous Universe blog (Humnv.preposterousuniverse.
com/blog/), which he does independently. At theetilme interview was conducted, he
was a writer for the collaborative group blog CosMariance (http://blogs.
discovermagazine.com/cosmicvariance/), part oftiseovernetwork. Carroll, a
theoretical physicist at Caltech, received a Pm@Rstronomy and astrophysics from
Harvard University in 1993. He is prominent bothaascientist and as a science
communicator, having authored three books and cetegbltwo sets of lectures for The
Teaching Company. In December 2012, he decideettonr to blogging independently at
Preposterous Universe, which he created in 200dr&ehoving to Cosmic Variance in
2005. While Cosmic Variance focuses mainly on ptg/aind astrophysics, Carroll
maintains that his personal blog is “absolutelya&cience Blog.” This study, therefore,

addresses his blogging activities at Cosmic Vagaather than his current venue.
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Kate Clancy (Interview Date: August 23, 2012)

Clancy runs the Context and Variation blog (hthjpogs.scientificamerican.com
/context-and-variation) as part of tBeientific Americametwork. She received a Ph.D.
in anthropology from Yale University in 2007 anchisw an assistant professor of
anthropology at the University of lllinois, Urbadrampaign. From 2007 to 2008,
before starting her tenure-track position in llisycshe taught expositional writing at
Harvard University. Clancy started Context and ®@on in August 2010, after spending
about one year running the Laboratory for EvoludignEndocrinology Blog, where she
had discussed activities in the lab that she ceetbt She moved the blog to theientific
Americannetwork when it launched in July 2011. The barnhat runs across the top of
Context and Variation describes its focus: “Humahdvior, evolutionary medicine...

and ladybusiness.”

Mo Costandi (Interview Date: December 15, 2011)

Costandi runs the Neurophilosophy blog (http://wguwardian.co.uk/science/
neurophilosophy) as part ®he Guardiametwork. Costandi, who pursued but did not
complete a Ph.D. in the MRC Centre for Developmddé&robiology at King's College
London, worked as a secondary school science teaokethen as a security guard
before transitioning to freelance science writisgaacareer. In addition to writing feature
articles and news stories for print and online allons, he recently authored his first

book on neuroscience. He started the blog in Fep2@06; he moved it to
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ScienceBlogs.com in July 2007 andTtee Guardiann August 2011. On his personal

website, he describes the blog’s focus as “molaecuiend and everything in between.”

David Dobbs (Interview Date: December 16, 2011)

Dobbs runs the Neuron Culture blog (http://davidakhbet/smoothpebbles/),
which he does independently. At the time the ineanwas conducted, the blog was part
of theWired Sciencaetwork (http://www.wired.com/wiredscience/neuroltare/).
Dobbs, who majored in English at Oberlin Collegas huthored several books and
regularly contributes feature articles to majorlpmations. He started the blog in 2006,
first naming it Smooth Pebbles, and moved it teeBoeBlogs.com about one year later.
He left the network shortly thereatfter, findingtthéogging was “not a comfortable fit,”
but returned in January 2009 with a new appreaidto “how this slippery but flexible
form can hold a valuable place in both my own wgtand in the changing world of
journalism” (Dobbs 2009). He ultimately left ScieBlogs.com over “Pepsigate” and
joined theWired Scienc@etwork in September 2010. In June 2013, he retuto
blogging independently. The banner that runs adtwssop of the blog describes its
focus: “On the science of behavior, the behaviasaéntists, reading, writing, sports, &

other wonders.”

Ann Finkbeiner (Interview Date: June 5, 2012)
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Finkbeiner contributes to the collaborative grolgmhblhe Last Word on Nothing
(or LWON, http://www.lastwordonnothing.com). A fleace science writer since 1984,
Finkbeiner completed a master's degree in sciend@gvfrom the Writing Seminars
program at Johns Hopkins University in Baltimord&ene she later returned as a visiting
associate professor. In addition to writing arscéd book reviews for major
publications, she has written three books. She-groprietor of LWON, which she
created with two other writers; the blog launched/iay 2010. Including Finkbeiner, the
blog currently has 12 regular writers. While thes#ers specialize in different areas of
science, Finkbeiner writes often about cosmolog@ysprs, and stories drawn from the

history of science.

Jason Goldman (Interview Date: June 14, 2012)

Goldman runs the blog The Thoughtful Animal (hitgogs.scientificamerican.
com/thoughtful-animal/) as part of tleientific Americametwork. In 2013, he received
a Ph.D. in developmental psychology from the Ursitgrof Southern California, where
his research focus was social cognition in animaladdition to his academic career, he
communicates science actively; besides the blogakenritten a requldBC Future
column, and his writing has appeared in such plas&ébe Guardian, The Huffington
Post andSalon He began blogging independently in January 26&0noved the blog to
ScienceBlogs.com in March of that year and thethé®cientific Americametwork in

July 2011. Goldman “writes about psychology andrastience, with a special focus on
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animal cognition and the evolution of the mind, reesexplains in the blog’s “About”

section.

Miriam Goldstein (Interview Date: June 9, 2012)

At the time the interview was conducted, Goldstzintributed to the
collaborative group blog Deep Sea News (http://deapews.com). Goldstein, who in
2012 received a Ph.D. from the Scripps Institubb®ceanography, began blogging
independently about science in 2007, with a blaged The Oyster’'s Garter. In January
2010, she joined Deep Sea News to blog alongslter ocean scientists; at both venues,
she wrote in an often-humorous fashion about cuissnes in ocean science, science
outreach, and her own research on the “Great Rajafibage patch.” (While at sea
conducting research on the garbage patch, sherastained an expedition blog.) In
January 2013, before starting a one-year stintkasaaiss Marine Policy Fellow at the
U.S. House Committee on Natural Resources, sheuaead a “leave of absence from all
public social media.” She explained that “indeperigrrticipation in social media —
especially on issues relevant to the Committeenetisompatible with politics”

(Goldstein 2013).

Markus Hammonds (Interview Date: May 31, 2012)

Hammonds runs the Supernova Condensate blog (btpernovacondensate.

net), which he does independently. In 2013, heivedea Ph.D. in molecular
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astrophysics from the University of Nottingham. &g of his recent blog posts describe
his search for postdoctoral research fellowshiptioos, as well as his interest in a
parallel career as a freelance science writer anddpiration to write a popular science
book. He started the blog in October 2007. On igfi side of the blog webpage,
Hammonds describes its focus: “Supernova Conderssatblog about our place in the

Universe. Of astronomy, chemistry and life in the lbad bubble of academia.”

Rebecca Kreston (Interview Date: July 19, 2012)

Kreston runs the Body Horrors blog (http://blogsadivermagazine.com
/bodyhorrors/) as part of tigiscovernetwork, which she joined in April 2013. At the
time the interview was conducted, she was blogmdgpendently. Kreston, now a first-
year medical student, received a Master’s of Sei@mdropical Medicine from Tulane
University in 2012. Her specialty is infectiousehses, and she has training in
microbiology and epidemiology. The blog, which si&rted in March 2011, focuses on
the “history, anthropology and geography of infeg diseases and parasites,” according

to the description Kreston provides on the rigdesif the blog webpage.

Chad Orzel (Interview Date: June 13, 2012)

Orzel runs the Uncertain Principles blog (httpi#aceblogs.com/principles/) as

part of the ScienceBlogs.com network. With a Plmzhemical physics from the

University of Maryland, College Park, Orzel is as@aciate professor in the Department
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of Physics and Astronomy at Union College in NewRk{avhere he has taught since
2001. His research focus is atomic, molecular,@atal (AMO) physics. He started
Uncertain Principles in 2002 and was among thé dgirsup of bloggers to join
ScienceBlogs.com when it launched. As Orzel explairthe “About” section of his

blog, he “blogs about physics, life in academidyesperal pop culture, and anything else

that catches his fancy.”

Andrew Revkin (Interview Date: August 22, 2012)

Revkin runs the Dot Earth blog (http://dotearthgsimytimes.com) for thilew
York Timeswvebsite. An author and former staff reporter feeNlew York Timegl995 to
2009), where he covered the environment, Revkin teaches at Pace University with
the title of Senior Fellow for Environmental Undarsding. He majored in biology at
Brown University and later attended the Columbiavdrsity Graduate School of
Journalism, earning a Master’s in Journalism dedfieecreated Dot Earth in 2007 under
a John Guggenheim Foundation Fellowship. In 20i®ptog moved from the “News” to
the “Opinion” side of th&New York TimesAccording to information on the right side of
the blog webpage, its focus is on examining “efféot balance human affairs with the
planet’s limits,” and he calls it “an interactivepboration of trends and ideas with

readers and experts.”

Ethan Siegel (Interview Date: May 24, 2012)
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Siegel runs the Starts With A Bang blog (http:#sceblogs.com/
startswithabang/) as part of the ScienceBlogs.cetwark. He received a Ph.D. in
theoretical astrophysics from the University ofrila in 2006. After that, he taught at
the University of Wisconsin, moved to the Univeysif Arizona to conduct astrophysics
research, and moved again to Oregon to teach &trilversity of Portland and Lewis &
Clark College. Now he is the science and healttoedt Trap!t (http://trap.it), which is a
“personalized content discovery application” thalivers recommended content from
around the Web “based on rich contextual analyfsisformation and user preferences.”
The blog, which Siegel started in January 2008randed to ScienceBlogs.com in

March 2009, focuses on issues in the astronomyaatidphysics fields.

Ed Yong (Interview Date: December 7, 2011)

Yong runs the blog Not Exactly Rocket Science (Hfthenomena.
nationalgeographic.com/blog/not-exactly-rocket-sced) as part of thational
Geographicnetwork, which he joined in December 2012. Attihee the interview was
conducted, he was part of tbescovernetwork (http://blogs.discovermagazine.com/
notrocketscience/). Yong, a full-time freelanceeace writer whose work appears in
major outlets, received an M.Phil. degree in biociséry from University College
London in 2004. He then became health informatiamager for the charity Cancer
Research UK. He started the blog in 2006, the saaethat he published his first
freelance science piece. He remained in his j@eater Research UK until 2010, when

he transitioned to science writing as a careenmideed the blog to ScienceBlogs.com in
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2008 and then tbiscoverin March 2010. Yong is well known for writing cidéaand
entertainingly and about new discoveries in a braade of fields, but his blog focuses
mainly on biological research, including animal &elbr, evolutionary biology,

psychology, and neuroscience.

Shara Yurkiewicz (Interview Date: August 31, 2012)

Yurkiewicz runs the blog This May Hurt a Bit (httfplogs.scientificamerican.
com/this-may-hurt-a-bit/) as part of tBeientific Americametwork, which she joined in
January 2013. At the time the interview was conelicthe blog was part of the PLoS
network (http://blogs.plos.org/thismayhurtabit/urkKiewicz, who graduated from Yale
University with a degree in molecular, cellulardatevelopmental biology, is currently a
student at Harvard Medical School, from which skgeets to graduate in 2014. In
addition, through a AAAS Mass Media Science andiiggying Fellowship, she interned
as a science and health reporter forltbe Angeles Timaa 2009, and she has been a
freelance medical journalist since 2010. She has bevolved in science communication
in other ways, as well, such as moderating a sessiself-censorship in medical writing
at the 2012 Science Online conference. In the Mdagh she started in 2010 and moved
to the PLoS network in July 2011, she focuses odicagethics and life as a medical

student, drawing mainly on personal experiencedti oarratives.

Carl Zimmer (Interview Date: October 24, 2011)
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Zimmer runs the blog The Loom (http://phenomen&natgeographic.com/
blog/the-loom/) as part of th¢ational Geographimetwork, which he joined in
December 2012. At the time the interview was cotelliche was part of tHgiscover
network (http://blogs.discovermagazine.com/loodinmer is an author and journalist
who writes a regular column and regular storiestieiNew York Timeand essays for
numerous other publications; he has also writtebddks about science. Zimmer, who
majored in English at Yale University, also lectieg Yale about science writing. He
started his career in science writingoascover where he eventually became a senior
editor, before embarking on a freelance careeB#91His work covers many areas of
science, but particularly parasitology and evolutide started The Loom in 2003 on his
own website; a short time later, he moved it toedsite called Corante
(http://www.corante. com), which hosts mostly tealogy blogs, and then to
ScienceBlogs.com in June 2006. In July 2008, heeudlvagain to th®iscoverblog
network. The blog, as he explained in the interyisva “disheveled mix” of whatever

intrigues him (Zimmer 2011b).

Bora Zivkovic (Interview Date: January 6, 2012)

Zivkovic runs the blog A Blog Around The Clock frt/blogs.scientificamerican.
com/a-blog-around-the-clock/) as part of 8a@entific Americametwork, for which he
also serves as the Blog Editor. Zivkovic receivedvhS. degree in the Department of
Zoology at North Carolina State University, focugon circadian rhythm, and continued

to conduct research before deciding to devoteitnis instead to political activism in
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2004. This online political activity evolved to lgiging about science; eventually,
Zivkovic became deeply involved in developing theesce blogging community by co-
organizing the annual Science Online conferendéarth Carolina and helping to create
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