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Abstract
This study examined how and why chemists and pisysiblog. Two qualitative methods
were used: content analysis of blog and “about’egaand in-depth responsive interviews with
chemists and physicists who maintain blogs. Analgsithe data yielded several cross-cutting
themes that provide a window into how physicistg elmemists use their blogs and what value
they receive from maintaining a blog and partidipgiin a blogging community. The article

concludes with a discussion of implications forgoping scientists’ work.
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Extensive research has been to understand howtistsssommunicate with other
scientists, to policy makers, and to the public emdnderstand if and how information and
communication technologies (ICTs) have changedstiecommunication. We are now
arguably in a second wave of web-based communitatioe in which content is created by
many more users, in a more distributed fashion,igamabre easily shared. Scientists are near the
leading edge of experimentation and use of thegemneommunication and online community
building tools such as wikis, blogs, social bookknag, and multi-user virtual environments.

One tool, the weblog or blog, is a listing of dester posts in reverse-chronological order.
Individual posts are authored as easily as e-iailthen can be linked to, commented on,
shared, searched, and aggregated in a communignsyBlog software enables direct
hyperlinking, commenting, and tracking of distribdtconversations (Mortensen and Walker,
2002). Scientists have been using blogs for mae five years, but adoption has dramatically
increased in the last three. This may be due t@#sed network effectsor to two key events.
First, for the anniversary of Einstein's MiracleaY & 2005, a consortium of physics
organizations created a collection of blogs tolteaembers of the public about the daily life of
high energy physicists.Second, a publisher of a science culture magaSee started hosting
many science blogs and sponsored conferencesamcedblogging.

Despite the fact that many scientists maintain lege do not have systematic evidence of
how they use blogs, why they use blogs, or how pgeggeive blogs’ value. The purpose of this
study is to explore how physicists and chemistsifu@rious settings and specialties use blogs
for scholarly communication, informal scholarly camnication, science communication to the

public, and for personal information management(jPI
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Introduction

Because of their support for immediate, open pbliigg community building, and
information sharing, blogs have tremendous potktdiaupport scholarly communication and
communicating science to the public. Scholarly camiration includes formal communication
of polished reports of completed work in journdlces and books as well as informal scholarly
communication which includes other science-relamdmunication.

Informal scholarly communication is vital to thevadcement of science; yet, the impact
of information and communication technologies (IE®8 scholarly communication has been
surprisingly limited (Glaser, 2003; Kling & McKin2000). Authors in the early years of the
internet expressed hope that ICTs would broadeesado the invisible colleges and reduce
peripherality as well as increase the rate of imtion by shortening the communication cycle
and enhancing collaboration. Research has showthiaaocial aspects and the structural
aspects of science are salient. Female scierg@es)tists in minority groups, scientists in less
developed countries, and scientists outside otlaegearch institutions are disadvantaged in
publication, grant-seeking, and in creating newersiafic knowledge. Does blogging have a
better chance of achieving some gains other ICVe hat? Can blogging improve the reach,
effectiveness, efficiency, and participation ragésformal scholarly communication?

Communicating science to the public is vital togag sensible policy and funding
decisions by the government and to create a widlimed democracy; but, except for a small
number of “visible scientists,” many scientists @@schewed public communication, stating that
they don’t know how to communicate with the pulgli¢eigold, 2001). Further, there are

concerns that public communication will take awayni the peer-reviewed work that moves



Science Blogging 5

science forward. Are the blogging scientists thaesévisible scientists”? Have other scientists
used blogs to engage a public audience? How eatsstis view their audiences?

Beyond communicating with an unknown external ancke blogs can be used for PIM as
research logs or as laboratory notebooks. Scisntigiht use blogs as diaries to work through
research problems, document their work, and cajdeses for future research. Maintaining a
notebook in a shared and searchable location reiggdible identification of future collaboration
partners, might help other scientists learn froemahthor’s notes, and might increase awareness
of the author’s work and skills. Electronic verssaf laboratory notebooks have been available
for several years; but they have not been widetptetl because they do not match the way
many scientists work (Shankar, 2007). In addittbey do not support collaborative work or
sharing of work in progress. Blogs may form a nemdmof communication that crosses the
personal with the public.

In terms of PIM, citation managers can be usecetp bcientists capture, save, and re-use
research articles. Some newer citation managerw aisers to share citations and participate in
collaborative assignment of keywords for retrie¢a., tagging). However, these systems do not
encourage scientists to annotate stored citatiathsontical commentary and frequently do not
support the linking of citations to other work. king is done generally in completed papers, or
commentary remains in a print notebook, inaccesddbther researchers.

In summary, it is not known how scientists use blogwhy. There could be great benefits
to scientists’ blogging for their own learning, thevancement of science, and the
communication of science to the public. An underditag of how and why these tools are used
might lead to improvement of the tools, their widdobption (and thus increased network

effects), and better support for their use fronesceé organizations.
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Literature Review

While there have been scholarly articles on blogsldogging, few researchers have
studied how scientists use blogs. This review Iggité some of the findings from research on
blogs, emphasizing blogs maintained by scholargli€$ of scientists’ use of ICTs, particularly
personal web pages and e-mail discussion listsidinbackground information. Several
potential purposes of blogs drawn from the natdifdags and scientists’ use of personal web
pages and discussion lists are also reviewed: Rifigkmal scholarly communication, and public
communication of science.

Blogs

Blogs are widely defined as collections of indivatly authored discrete posts that are
arranged in reverse-chronological order (Morter&étalker, 2002). Blogs use the technology
of the web (e.g., html, RSS, CSS) and form an esirggly important part of the web (Lenhart &
Fox, 2006). Yet blogs are more than just web pageause of their ease of use and support for
interactivity and community.

Articles on blogs and blogging published in schiglgrurnals, books, and conferences
proceedings fall into a few general categoriescdpsve studies creating typologies of uses of
blogs (e.g., Herring, Scheidt, Bonus, & Wright, 20Blardi et al., 2004); rhetorical studies of the
language or communication in or across blogs (&€raunmell, 2005); studies of the political or
journalistic implications of blogs (e.g., Carls@®07); and information retrieval from blogs
(Mishne, 2007).

Genres of blogsHerringet al (2004) performed quantitative content analysi2Q8

randomly selected weblogs collected in 2003. Tloeyé that the majority of the blogs were
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used as personal journals; additionally, blogs wsesd as filters for external information, as
knowledge logs (project journals), and for “mixediather uses.”

Walker (2006) described two types of blogs by an@ds research logs and
pseudonymous blogs about academic life. Reseagsiclantain political discussions, records of
ongoing research, and ideas to be pursued. Hal®@0$) extended her definition to include
coffee house-like discussions of new research.d®ssunous blogs describe getting jobs,
working conditions in academe, bureaucracy, anchieg.

Uses of blogs by scholarBarlier articles on the use of blogs emphasibed potential
use for reflective writing practice. Paquet (2002lled this “personal knowledge publishing.”
He described blogs as a tool to try out ideas;ideoeommentary; “keep a chronological record
of your thoughts, references, and other notescthalt! otherwise be lost or disorganized;” get
feedback; and engage in networking. Likewise, Mwsén and Walker (2002) described keeping
blogs to reflect upon their work, to publish ideasassure getting credit for their ideas, and to
connect with other researchers.

Recent articles emphasize blogging as routine eryelay. Gregg (2006) found in her field
of cultural studies that there is a need for reseas to be accessible to the studied group.
Whereas academic publishing is often intellectuia@ccessible if not physically inaccessible,
blogs expose the life of the scholar and help tkerfacholarly work accessible and accountable
to a readership outside the academy” (p. 148). thatdilly, she stated that blogs help with
brainstorming, especially for graduate students.

Scientists’ Use of ICTs
Lamb and Davidson (2005) placed scientists’ ud€dt& into three categories: embedded,

coordination, and dissemination. Embedded ICTghangs such as sensors and analysis tools
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which are part of the research work. Coordinati©md connect scientists and allow for
communication among them. Dissemination ICTs enstilentists to share data, papers, and
knowledge with a broad audience. Blogs might sasseither coordination or dissemination
ICTs.

There have been many studies in the past 15 yéamioscientists use earlier ICTs such
as e-mail, e-mail discussion lists, e-print servpessonal web pages, and instant messaging.
Studies have emphasized the adoption of new teabieasl (Abels, Liebscher, & Denman, 1996;
Kling & McKim, 2000); their uses for greater prodiwgy (Hesse, Sproull, Kiesler, & Walsh,
1993; Walsh & Maloney, 2002); and disciplinary diffnces in usage of ICTs (Talja,
Savolainen, & Maula, 2004; Walsh & Bayma, 1996)e Tise of personal web pages and
discussion lists are pertinent as predecessonegéb

Personal web page3he term “personal web page” means an interngs pailt and
maintained by the scientist, his staff, or profesal web developers working with the scientist to
provide contact information and information abordjects, courses, research, and publications.
Doring’'s (2002) systematic review of research orspeal web pages describes the use of
personal web pages to shape self-presentationpagd owners can design their sites carefully
to create a desired impression in an unknown aadianways that can not be done in face-to-
face communication. The studies Doring reviewedébthat owners of personal web pages
“presume a very heterogeneous audience, which @éxtieom their closest personal environment
(friends, family) to acquaintances from the intéyigelleagues from work and people with
similar interests all the way to unknown randomsgsie(“For which audiences are personal
home pages designed?”). The purposes for maintpapersonal web page include

communication, network building, maintaining a bétlinks for quick access, and experimenting
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with and learning web design (Doring, 2002). Sagst personal web pages typically include
contact information, research interests, couragghtaa curriculum vitae, and a list of
publications (Lamb & Davidson, 2005).

Scientists’ views and uses of personal web pagssbyadiscipline, experience level, and
level of connectivity within peer networks. Lambdabavidson (2005) found that senior
researchers with established networks and pulbica&cords do not place a high value on
personal web pages. Frequently, the pages arealtmwbe out of date and are not enhanced
with multimedia. The researchers also found thapperal and younger scientists without
extensive publication records have web pages teanare personalized, up to date, and
detailed. Junior researchers use their personapagbs to build their professional identities and
reputations and to attract funding and collabogator

In contrast, Barjak (2006) found that highly protive researchers, typically those who
frequently attend conferences, are more likely somtain personal web pages than less
productive researchers. He also found that seaswarchers are more likely to have personal
web pages, but he attributed this finding in partihie scientists’ hierarchical status in their
organizations. In other words, lab directors arggmt managers have personal web pages that
are created or maintained by their organizatiorsupport staff. (Barjak, 2006).

Scientists’ use of e-mail discussion li§eme features of e-mail discussion lists seem to
be antecedents of scholarly weblogs. Indeed, tienslin some of the articles on blogs mirror
claims in earlier articles that discussion listangdoreplace hallway conversations at conferences
(Allen, 1991). In their infancy, e-mail lists wenpen to new participants and were envisioned as

equalizers because of the relative anonymity ohne medium (Gresham, 1994).
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In fact, study showed that discussion lists becplaees for one-to-many or few-to-many
broadcast announcements instead of many-to-manecsations (Rojo & Ragsdale, 1997).
Concerns about information overload have caused/mseipntists to abandon high-traffic lists
(Talja et al., 2004). Frequently, scientists aremners of only closed lists or project-related lists
(Walsh & Bayma, 1996). A proliferation of blogs ¢dwreate an even greater perception of
information overload. It is impossible to determihscientists’ blogs will become nearly
ubiquitous, like personal home pages, or will barelmned, like many mailing lists.

Purposes

In addition to the purposes found in general stdfeblogs, three primary purposes of
blog use are suggested by a consideration of thergenature of blogs, the uses of other ICTs
by scientists, and the results of Amsen’s 2006esyin0f science blogs: for PIM, for informal
scholarly communication, and for communicating sceeto the public.

Personal information managemeRM is the acquisition, organization, maintenarsue]
retrieval of personal information (Jones, 2007)ysBeal information is variously described as e-
mails, calendars, web pages, books, articlesyrsetteientific specimens, laboratory notebooks,
and blackboards full of equations (Jones, 2007 ekatyal., 2006). Some of the reported uses of
blogs have been as research logs or diaries (Vsete& Walker, 2002).

Depending on the practices of the scientific diiog laboratory notebooks can function
as diaries. Researchers maintain records of thak aver time -- including meeting notes,
experimental observations, and early analysis.cAlgih disciplinary best practices and
professional standards exist, each scientist ulydoerprets these practices to create an
individual lab notebook process that serves hiseomeeds (Shankar, 2007). Electronic

laboratory notebooks have not been well receivedilige they force a rigid external structure on
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the record-keeping process; yet some younger i&s&aror researchers with computer science
backgrounds do keep web notebooks (Shankar, 2007).

Informal scholarly communicatioscholarly communication is the communication of
scientific information to members of the invisildellege; that is, to other researchers in the
social circle who have similar training and backgrdé knowledge (Crane, 1972). In Garvey and
Griffith’s (1967, 1972) standard model for schofacbmmunication, such communication
progresses from the earliest reports of data tal lmgdiences through formal presentations in
peer-reviewed journal articles. Over time, the camimation becomes more polished and more
abstract and loses immediacy, specificity, anddtghness. Informal scholarly communication
is the communication within the invisible colleddughout the scholarly communication
process. It includes informal discussions of reskéeping up on new work, and seeking
potential collaboration partners. Typical commun@achannels for informal scholarly
communication include e-mail, mailing lists, hallweonversations at conferences, sharing pre-
prints through e-mail and on e-print servers, amathienance of personal web pages (Kasperson,
1978, cited in Barjak, 2006; Kraut, Egido, & Galeghl1990).

Communicating science to the publ@ommunicating science to the public, or
popularization of science, is defined by what ma: it is not communication to a specialized
expert scientific community (Myers, 2003). Poputation occurs over the course of the research
and to many different audiences including fundingamizations, scientists outside of the
immediate research area, and non-scientists. Mereogmmunication of science to the public
is cyclical and bidirectional. Scientists learn aadirect their work upon engagement with the

public (Myers, 2003).
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The public audience for science communicationggatified target. Miller (1986, cited in
Kyvik, 2005) describes a pyramid with decision nrakat the top; policy leaders at the next
level; the attentive public, i.e., members of thélg with some college-level training in science
who closely follow science news beneath them; iterésted public; and finally the non-
attentive public. Because research is so speaigleageryone is a lay person outside of a
particular field (Kalleberg, 2000, cited in KyviRD05). The lay public encompasses those with
little or no scientific training as well as sciestt outside the particular research area. Indeed,
scientists are consumers of popularizations ofwegparticularly in areas outside their
specialties that they need to teach (Myers, 2003).

Researchers have found several reasons sciemmtaunicate with the public.

Dunwoody (1986, cited in Kyvik, 2005) found thatestists do so for personal satisfaction;
public recognition; employer recognition; politicalcognition (including recognition by funding
agencies); and peer recognition. The reasons raantonunicate with the public might be more
compelling: the research requires significant ustierding of the research area or use of
symbolic language for understanding, popular comaoation is not respected or considered in
tenure or promotion decisions, and public commuigoamight decrease the author’s prestige in
his or her own community.

Kyvik (2005) defined a civic scientist as “a scishtvho communicates with general
audiences and brings knowledge and expertise liet@ublic arena to increase awareness about
science and/or facilitate discussion and decisiaking on issues of importance to society” (p.
289). This definition suggests two roles scientidésy in communicating to the public: expert
and public intellectual. Experts have the role isedmination of knowledge to lay persons and

the goal of educating society, while public intetleals have the role of political engagement and



Science Blogging 13

the goal of influencing political, cultural, andcsal issues (Kyvik, 2005). An expert gains
legitimacy through claims of expertise evidencednsyitutional affiliation and publication in
high-impact peer-reviewed journals (Myers, 2003). public intellectual gains legitimacy
through academic credentials, recognition withid aatside of his or her community, non-
partisanship, and an independent voice (Brouwen#ir®s, 2003).
Summary of Literature Review and Foreshadowing Qures

Nearly all scientists use the internet (Barjak,£209et only a small percentage maintain
blogs. Scholars from the humanities and sociahseig who maintain blogs describe many
gains; moreover, blogs have great potential to kelgntists with PIM, informal scholarly
communication, and public communication. Can bloglp scientists? How do blogging
scientists perceive their value? This study séelkexplore how and why chemists and physicists
use blogs. To understand this, we need to learpuh@oses, intended audiences, perceived
benefits to both the bloggers themselves and doammunities. We also need to learn how the
participants make meaning of other scientists’ slog

Methods

Qualitative research methods were chosen for thdygo achieve a richer understanding
of the scientists’ perceptions and processes @gihg and to explore the variety of scientists’
experiences with blogs through in-depth analysithefblogs and semi-structured interviews
with the scientists. While there have been qualgatudies on blogs in general (e.g., Nardi et
al., 2004) and surveys of blog awareness and wsgh@rt & Fox, 2006), we do not have enough
information on how scientists use blogs to formaikatguantitative study that would produce

results suitable for supporting scientists’ workrdorming system design.
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Two qualitative methods were used for the studiirected qualitative content analysis of
blog posts and blog “about” pages and in-depth smctured interviews of scientist bloggers.
This triangulation of methods and sources is & $iep in ensuring the validity of the research
(Guba & Lincoln, 1982). Content analysis was ugel@arn what purposes and intended
audiences could be determined from the blogs theesdn-depth interviews were used to learn
about the participants’ processes, purposes, daddad audiences. This section describes data
collection and analysis for each of the two pafthe study.

Content Analysis

Qualitative content analysis is a systematic amalystexts or images to answer the
research questions through discovery, documentaiwhunderstanding the communication of
meaning and theoretical relationships found intéx¢ (Altheide, 1987; Mayring, 2000; White &
Marsh, 2006). In directed content analysis, theassher employs an initial framework
developed from previous research which is useddods the study and develop foreshadowing
guestions (Hsieh & Shannon, 2005). The steps acthd qualitative content analysis include
developing preliminary categories, developing detbion of cases, selecting a purposeful
sample of cases, analyzing the cases using thenpraty categories, formulating inductive
codes from the material, and interpreting and aniiadythe results. These steps are not linear;
rather, the researcher must continually comparevidence with other evidence and the extant
categories and must question and verify the cofivigite & Marsh, 2006).

Building the collectionThe first step in the content analysis for thiglg was to build a
collection of scientists’ blogs from which to sdlecurposeful sample. A general collection of
scientists’ blogs was developed by locating scidslogs in directories and through links in

blogrolls? The blogs were visited to determine whether titaar self-identifies as a scientist.
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For the purposes of this study, only English-lamgulalogs written by scientists were
considered. Selected blogs were bookmarked andatedaowith the scientific discipline of the
author and the author’s status as student, facuitsesearcher. Only blogs that had been updated
within three months and that had more than tenspwste kept. Ultimately, 15 blogs were
selected for in-depth analysis (see Appendix). Thlkection of blogs is a small part of the
estimated 1,200 science blogs (Bonetta, 2007)it lsovers the most active and heavily linked
blogs.

Extracting a purposeful sampla sample of blogs was selected from the collectio
described above to create information-rich casesa Arst step, only blogs written by chemists
and physicists were selected because these stsamisrate in well-characterized scholarly
communication environments. While chemists pubiisistly in well-controlled, expensive,
closed-access, peer-reviewed journals and confergmceedings, physicists have been
innovators in open access publishing through pabbéa of pre-prints as well as publishing in
traditional peer-reviewed journals and conferenoegedings.

Within the collection of blogs by chemists and phigts, individual blogs were selected
to represent the greatest heterogeneity in theodatbetting, status, and research area (Maxwell,
2005). For example, selections included: professossnall liberal arts colleges as well as in
large state research institutions, researchersrpocations, students as well as tenured
professors, and theoreticians as well as experatistst Maximum-variation purposeful
sampling is useful for “capturing themes that aurbas a great deal of variation” (Patton, 2002,
p. 235). Additional blogs were added during thersewf the study to explain some variation.

Sampling ceased when new blogs contributed no el@xor themes.
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A screenshot of the home page of each blog wasiiEptand the contents of the “about”
page (or first post for blogs without “about” papgaad each of the most recent ten entries
including embedded images and non-text mark-up wepéd into document files and imported
into the qualitative data analysis software, NVIiQBR International, 2007).

Analysis The imported files were coded using the prelimyrading scheme developed
through the literature review. The unit of analyses the blog post or the paragraph (if multiple
types of content were included in a post). New sodere inductively developed for emergent
categories. The constant comparison method acosts and across sources was used to
complete the coding. Questioning and looking farataons or counter examples was done to
increase validity. Throughout the data collectiod analysis process, memos, notes, and
annotations were used to capture emerging thentesrgressions and to create an audit trail.

Themes developed through this analysis were usezliee the preliminary interview
guide and coding scheme and to select interviewcgzants.

Interviews

In-depth responsive interviews (Rubin & Rubin, 20@&re conducted with selected
bloggers. The purpose of the interviews was tanléanv the scientists perceive blogging, what
value they receive from blogging, and how blogditsyinto their research lives. The guide was
tailored further for individual participants basaalthe content of their blog.

Participants were selected from among the authdiedlogs used in the content
analysis. Selection considerations include achgainariety of working environments;
academic disciplines; working statuses (e.g., tgcpbst-doctoral researchers, graduate

students); and blogging experience. In total, sistipipants were interviewed. All interviews
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were conducted via telephone and lasted from 2bit@snto 1 hour 15 minutes. The interviews
were recorded and transcribed and the transcripts l@aded into NVIVO7 for analysis.

Analysis The transcripts were analyzed in a fashion smbildhe content analysis. The
preliminary coding scheme was developed from thesteadowing questions and the results of
the content analysis. The transcripts were coddchaw codes inductively developed for
emergent categories.

Case summaries were created for each bloggerhemeategories from the content
analysis and interviews. While maximum variabisgmpling method was used to facilitate
identification of cross-cutting themes, the casammaries were useful to explore the
complexities of individual cases (Patton, 2002)c®©oase summaries were complete, cross-case
comparisons were made and common themes were textratese themes were checked
against the interview data and were elaboratedjfraddcombined, or split as appropriate.

Results

The blogs studied varied from precisely targetegh{evel science to eclectic collections
of personal, hobby, political, and scientific cariteTwo blogs, one maintained by a physicist
and the other by a chemist, were almost exclusigepert commentary on new research articles.
The remainder mixed all of the various types oflgposts. Some individual posts were aimed at
graduate students or junior researchers and ceatgit hunting and tenure advice. There was
no evidence that the blogs were being used asceplents for personal web pages and none of
the blogs in the study contained reports of origiaaearch.

The patrticipants in this study have diverse expegs with their blogs, but cross-case

comparisons yielded some common themes: persodgirarate in a public sphere, blog-life
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boundaries, social circles and the blog commuaiyinteractive medium, a personal choice,
filling a gap: a new form of scholarly communicatj@nd a learning tool.
Personal and Private in a Public Sphere

The blogs in this study are interesting combinaiohpersonal thoughts, notes to friends,
political speech, and scholarly communication. Bluggers negotiate the private-public mix
through controlling their identities and developtigar policies for what content is appropriate
to include on the blog.

The patrticipants control their identities througkit choices to be anonymous or
pseudonymous; to provide only limited personalinfation, such as a first name; or to provide
complete contact information and include links tofpssional web sites and curriculum vitae.

Of the blogs used for content analysis, five oftileggers do not use their full real names. Some
bloggers’ names are known or are easily discoverdhit others have kept their identities secret.
Bloggers who use their real names and provide psadeal contact information do so
intentionally, after having made an explicit choigleen starting to blog. One says with regret
that he could be freer to blow off steam if he wemenymous, but the anonymous bloggers in
this study do not seem to be any less concernedntent selection or more likely to engage in

controversies. The participants were also skeptilit is possible to remain anonymous if
“sufficiently determined people” start digging.

Keeping his identity secret has been an ongoinmgte for one anonymous blogger. He

decided to be pseudonymous to practice writingauthieceiving personal criticism and to keep

the focus on the information, not himself:
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| don’t want people to focus on what I've done speglly but | want them to focus on the

information and use the information for themselaed so | try to keep my own personal

identification or identifiable stuff out of there.
He guards his anonymity by not mentioning the ursities he attended or where he did his post-
doctoral work. He also does not link to his companynention it by name. However, an
accidental naming of a building where he did graelweork yielded several e-mails guessing his
alma mater. His audience apparently views his amitiyyas a challenge rather than respecting
his choice.

Another blogger provides only his first name; bist ¢o-workers, his students, and the
provost of his college are all aware of his blod haave commented on posts. A third blogger
has chosen to use a pseudonym, but her choiceskag&spected.

The participants in this study developed detailelices about how much personal
information they will expose on their blogs:

One thing is that | try to keep a little bit of arymnity -- I'm not completely anonymous.

Somebody motivated could figure out who | am anéreH work and things like that. So,

| do keep that in mind and try to minimize too myehsonal information.

Personal information about family life, childremdaproblems at work were mentioned as things
that would not be posted.
Blog-Life Boundaries

Bloggers tread the boundary between life and otiieearefully. These two lives meet
when bloggers select content for their blogs andmiiloggers meet the readers of their blogs
offline. The participants have developed policieswhat they post on their blogs to protect

relationships with family, colleagues, and friendls.mentioned above, bloggers protect the
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privacy of their families by using nicknames foeithspouses and children and by not talking
about personal matters.
Situations that bring online and offline commursttegether can be awkward:
At conferences and so on they're opening will bé "HI've been reading your
blog.”...It’s a little bit weird, it's a little weirdbecause if it's someone that you haven't
seen in a long time, there’s this sort of asymmeteye, they know what you've been
thinking about doing, what you've been up to...but yion’t know what they’ve been up
to.
Regular blog readers feel that they know an autimugh reading his writing over time, but the
blog author knows very little about the audiendee participants review their server logs to
determine how many visits their site has receivddch sites link to their site, and which posts
are viewed most frequently, but they have to relyolls and feedback through comments to
learn about their readers.
Social Circles and Blog Community
Some of the participants know some of the commsmeritheir posts, the bloggers who
write the blogs they read, and other readers aof biegs. However, in many cases bloggers
form new online communities around their blogs Hrelblogs they read and these communities
do not overlap with in-person communities:
I've found that people now know me by my pseudonyirey know the kinds of things
that I've done and they know a little bit about mehe sense that they kind of know the
area that I'm interested in and what my experts&es And similarly | know what a lot of

other peoples expertises are. And so it’s niceumE@eople with similar interests and
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traits tend to gravitate toward similar blogs. Amldile I've never actually met anyone in

person, | do have a sort of email rapport with aMtbunch of them

[blogger pseudonym] likes to post in my commentsl Blike to post in his comments. |
have no idea who he is... | tried at some point taupelike | was going to go to one of
these big national meetings and | was like, “Heydo guys want to grab a beer | promise
not to talk about who, not to divulge your identifBut they were not attending the
meeting]

As in other online communities the commenters dad buthors seem to have roles
(Golder & Donath, 2004). There are many periphpaaticipants ofurkers— readers who do not
comment or provide feedback — as welhasgvbiesvho are uncertain how to leave feedback.
Participants in this study are occasional lurkerether blogs: “I'd also been reading the general
blogs ... and I didn’t really want to comment on thieand “I try not to comment unless it's
going to be useful.” The participants also findttthere are many more readers of their posts
than there are commenters.

The physicist blogs in this study attracted méagersandtrolls in their comments.
According to Golder and Donath (2004), a flamebBsliavioral strategy is intimidation through
very aggressive language, yelling and controvesgiabch” (p. 16). One physicist has a
commenter who “routinely posts very thinly veilettist stuff.” Another has commenters who
“really seem to get some sort of great joy aboutgitheir anonymity to be obnoxious jerks ...
they say things that are clearly designed to gesteaout of people.”

Trolls superficially seem to start conversationsdme really baiting community members

to start arguments (Golder & Donath, 2004). Sewvefrgthe blogs included in the content analysis
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included comments from trolls who make repeatedments that seem to purposefully ignore or
misunderstand previous comments or the original. pos
Blogging as in Interactive Medium
Blogs are defined as a format: a collection of pasia certain order. It may seem, then,
that blogs are a broadcast medium; that is, thegt tbnstitute one-to-many communication.
However, this study shows that the bloggers formrmainities. Also, the participants in this
study engage with their readers, select contentlamdlop posts based on reader feedback, and
ask for help from their readers:
| find that my blog is a great way to get an ansteeny question really, really quickly
...Because | manage the blog, | know how to findahgwer very very quickly so it's a
wonderful selfish way to get what | want very quyck
The help might be in getting a copy of an artiab¢ available locally: “I have limited access to
scientific journals and so I've had a couple ofglecsend me some journal articles on things that
| was wondering about on my blog.”
The requested help also might be in figuring omealetail in an article:
(Sometimes | ask questions that | don’t know tlssvanto. This is one of those times.)...
So, how is it that a ligand can 1) bind to an acsite and stay there, | would think that it
would take too much energy to “hold” the wobblirgjiee site together, considering the
ambient thermal motion and 2) possibly induce damwomational change...Am | missing
something huge here?
More than one participant mentioned specificallyirag for help when designing a new
class. They ask for textbook suggestions, areasuer, demonstrations that are useful, and the

best way to explain complicated topics:
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“Hey, I'm going to teach about, | need to teadiass about this. What do you think are
the most important things to know about this sytiet®” And | post that and people leave
comments, “This is the thing that,” “This is thaltg critical thing,” “Make sure that you
tell them this.” Or I'll say, “Hey I'm going to gain this, | need a good analogy for this
odd effect, what would be a good analogy?” And Qatten some really useful
suggestions, or suggestions of things to demoestrat

The patrticipants also modify their blogs basedeader feedback. For example, one
participant was told that it was not useful to pmdly a link and an abstract of an article and that
he needed to post substantive analysis for thes podte useful. In response, he only posts
thoughtful commentaries or new research ideas.

The author’s initial intended audience is oftentejdgiifferent from the actual audience;
accordingly, several participants mentioned blogghout topics that were relevant to the
readers who commented or sent e-mail:

I quickly realized that the average person dodenk for chemistry-related blogs, so |

very quickly changed my tone of writing to be mtwveards graduate students...After the

first couple of weeks it's very apparent that | lzathrget audience that was a graduate
population
A personal choice

Even though the bloggers are attuned to audiersxtbéek, they stress that maintaining a
blog is a personal choice. A person has to gdterhabit of posting (one participant compared it
to flossing) and has to perceive value in the &blagging. Some of the participants have tried

to convince others to blog, have let others guest,and have set up blogs for colleagues but
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blogging is something people have to decide tooddhemselves. As one participant stated, “It
seems to be that either you have an inclinatioypardon’t.”

Part of the personal choice is choosing not to postent for the sole purpose of boosting
readership. For example, high-energy physicistmpabout string theory in a certain way
contribute to what one participant calls “the sinmars.” These posts get many more page
views and comments but can change the tone ofltlgeitoa negative way:

| also try to avoid certain topics that | know cadouble. I'll talk about politics but there

are some areas of politics that are just more éalkah they’re worth...l have posted about

that in the past and it just, it wound up beingugénnightmare... that's not what I'm trying
to do.
Likewise, a chemist blogger does not post about wbigorations are doing and posts only
scientific information about government regulatiomstead of political speech:

At the moment [my blog is] not being brought to maeople’s attention and I'm quite

happy with it that way, having a small audiencéeathan being controversial.

This view is quite different from some popular asseents of blogs as political activism (cf.
Cohen, 2006) and from some of the research onghe af blogs in general.
Filling a gap: a new form of scholarly communicatio

The patrticipants don’t view blogging as simply nrayianother form of communication to
a new medium but asreewform of scholarly communication that fills a gap:

It occurred to me that this might be a really iat&ing communications medium, and |

wanted to do things in terms of scientific commatiiens that one couldn’t do before...

[ArXiv.org] didn’t change the format, just the disution medium. So, | was really

actually thinking about changing the format... thesere sorts of scientific
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communications that didn’t quite fit into the contienal paper article, and the web had an

interesting way of distributing those sort of commimations. And so here was a way to

possibly do that.

The participants do not post information aboutrthesearch in progress that might
eventually be published in a paper due to concaloosit journals’ rules in regard to prior
publication. Likewise, their blogging does not tdke place of scientific meetings or
conferences. For theorists, blogging is a way $poed to reading a paper, when there is not
enough new to merit a research paper:

| had to make the decision as to whether somecpéatiidea that | had merited a blog post

or a paper... For me, it's an either-or thing.

It might also be a way to fill in details for papehat are shortened to meet the publication
guidelines of particular journals:

One occasion where | have actually written stuffipnblog to do with a paper that | had

recently written was one where my collaboratorssiesl on putting the paper thys Rev

Letters,which has a four page limit. Ok. | felt that thr@ge that ended up in the paper was

unintelligible, even to the author, and so | endpdyou know, writing some stuff on my

blog about it because | felt it merited further kogtion.

Experimentalists blog about the process of thetkvaw about issues they have with
completing their experiments, but rarely the ressafttheir experiments:

When | talk about my own research, | talk aboutpstimes | talk about the science, but

sometimes | talk more about the process.
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A learning tool

One way the blogs have replaced previous techregagiin their use as a notebook to jot
down ideas, critiques, and calculations while regaesearch papers. The blogs become a
learning tool.

The patrticipants frequently use their blogs to cantron published research. They spend
a great deal of time preparing their posts pricadding them to their blogs. They carefully read
articles and check facts:

If ’'m going to put something on my blog, it takagair amount of effort for me to make

sure that what | put on there is accurate andksoW as much about it as possible. And so

as aresult it's forced me to learn more thingstieas much as | can, and improve my base
of knowledge in those regards. And as far as inter@ with other colleagues, there are
always interesting comments that | get on variopgcs make me think, “Oh, | never
thought of that,” or, you know, realize that | waong about something or inaccurate. So
it's really a learning experience for me.

Several participants reported learning throughimgit- both about writing, and about the
subjects they were reporting. Putting notes orog biistead of in a paper notebook allows
members of the community to learn from the artaid to post clarifications if the author
misunderstood or misrepresented some part of Heareh.

| read papers, have random thoughts on variousdpback in the old days | would write

them down in a notebook and then subsequentlyaalgter, be unable to find it. Whereas

it's definitely findable on my blog so it, it's adlly very helpful.
The blogs act as a learning tool as well as aftogbersonal information management. Two

participants post lists of links of interest, ahdrt can re-find information through their blog.
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Discussion

The patrticipants’ explicit purposes for maintainhiggs included blowing off steam,
practicing writing in an informal setting, to comnicate science to the public, to write about
what life is like as a scientist, to reach a largedience, to point out interesting papers, for fun
to provide a forum to support younger scientistg] ® stay in touch with friends and family.
Some of these purposes are unexpected given éhatlite on scientists’ information and
communication behavior.

Articles on scientists’ views towards public comnoation of science sometimes indicate
that scientists are unwilling to communicate wik public. In this study, some of the
participants started their blogs specifically tgpplarize their work and other work in their field
as expert commentators (Kyvik, 2005). Unfortunatéte public did not come. The participants
found that their audiences were generally otheadists or well-educated people with a strong
interest in science.

While some of the participants do blog about pmditand controversial issues, the majority
of the blogs in this study did not. Instead of gdineir blogs as public intellectuals (Brouwer &
Squires, 2003), the participants form and join infal communities that provide support and
friendship. Mentoring younger scientists througgiitiblogs is important to the participants.
Although blogs and blog content have the potetdidle useful for identification of potential
collaboration partners, only one participant repdr new research collaboration resulting from
his blog.

These blog communities do not function as invisdadbeges in an important way: the
participants will not post data or reports of coetptl work to their blogs if they believe the

work is publishable. This is not due to concernbaifig scooped, but concerns about journals’
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prior publication rules. In physics, the establdipee-print serverare safe prior to acceptance

in a journal because the physics community hastretgd their role. Individual blogs are not
seen as an appropriate venue for posting of preasptut are frequently used to post information
that is too little or too much for a journal arécln this way, they fill a gap and are a new form
of scholarly communication instead of another clehtm communicate publishable research.

The patrticipants in the study read between fivefdtydblogs on a regular basis. They use
these blogs to keep up in diverse research arebdearn about science policy issues. There
are not enough blogs to act as a substitute fangds or conferences, but some blogs post
reviews of articles that are just as thorough asesfound in traditional publications but are
more timely. For example, the chemists particuladipe a blog maintained by a British doctoral
student that contains detailed reviews of new lagim organic synthesis.

In their reading selections, the participants ddfeiate between “hardcore” science blogs
and “sociological” science blogs. Sociological sce blogs are those that discuss policy and
political issues related to science. But, it is meatlly the approach that attracts the participaats
readers. Rather, they select blogs primarily bexzafishe personality of the blogger and the
quality of the writing.

Conclusion

This study examined how and why a small sampldefrasts and physicists blog. Two
gualitative methods were used: Qualitative condématlysis of blog posts and “about” pages and
responsive interviews. The data were analyzed ubmgonstant comparison method and
several themes emerged: personal and private ublecsphere, blog-life boundaries, social

circles and the blog community, blogging as anradtve medium, a personal choice, filling a
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gap: a new form of scholarly communication, andaaning tool. Although this was a small
study, the results provide valuable insights indavtscientists use blogs.
Limitations

The blogs and bloggers selected for the study easdy found, provided contact
information, and agreed to participate. Many sageloggers, in particular female science
bloggers, do not provide contact information orirtbeog and carefully guard their anonymity.
These bloggers may have very different bloggingeepces that are not represented in this
study. Future studies should address experiencasasfymous bloggers.

Implications

The patrticipants in this study clearly benefit fromaintaining blogs; however, they see
these blogs as personal spaces. Any institutiangdat for blogging must respect blog-life
boundaries. Organizations employing scientists khamake blogging software available, as well
as support the work of programmers to customizedbis to enable posting of scientific
information. More than one participant spent a gdeal of time programming to be able to
display equations or chemical structures.

Tools are also needed to connect scientists, tesclred parents to science blogs.
Professional societies should consider compilingiivers’ science posts as a service to their
members. Likewise, outreach staff and informalrsméeeducators should consider linking to
science blogs in their communications. Scienced#ogymight appreciate public communication
training if available through workshops at confe@sor articles in membership publications.
Future Work

This study focused on chemists and physicists. #atdil studies of life scientists, earth

and planetary scientists, computer scientists naaithematicians would yield a broader view of
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how scientists use blogs. A follow-up study usingufitative content analysis and surveys
would show the prevalence of the uses and berefite in this study. A survey that asked
demographic questions could explore potential ¢taticas of the blog uses and experiences to
characteristics of the blogger such as work settigk status, and discipline.

Specifically excluded from this study were membrthe attentive public who blog about
science but are not practicing scientists suchhdsgophy of science professors, science
communication professors, and science journakstsllow up study could look at how this

group popularizes science or the genres they udis¢ass science.
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Appendix

Blogs used for content analysis
Participants requested that their blogs be credité¢lde final report.
Carroll, S. Cosmic Variance. http://www.cosmicvarga.com
Dalcanton, J. Cosmic Variance. http://www.cosmi@ce.com
Distler, J. Musings. http://golem.ph.utexas.edustiei/blog
Docherty, P. Totally Synthetic. http://totallysyatkt.com/blog
Dorigo, T. A Quantum Diaries Survivor. http://dasigiordpress.com
Eric W. Homebrew and Chemistry. http://homebrewéaedaistry.blogspot.com
Finke, A. Carbon Based Curiosities. http://coronklogspot.com
Gaussling. Lamentations on Chemistry. http://gangstordpress.com
Lab Cat. Lab Cat. http://cdavies.wordpress.com
Milo. Chemical Musings. http://www.milomuses.congahicalmusings
Natelson, D. Nanoscale Views. http://nanoscalespgogcom
Orzel, C. Uncertain Principles. http://scienceblogs/principles
Pedersen, D.S. Curly Arrow. http://curlyarrow.blpgscom
Petrov, A. Symmetry Factor. http://apetrov.wordpresm

Trodden, M. Cosmic variance. http://www.cosmicvace.com
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Footnotes
! Blogs are an interactive communication technoldlggrefore, their rate of adoption depends
on network effects, such as critical mass, as agefeatures of the technology, such as relative
advantage, compatibility, complexity, trialabilignd observability (Rogers, 2003).
2 Retrieved March 21, 2007 from http://www.interaas.org/quantumdiaries/
% Myers (2003) also describes gaining expertiseutinacconnection with the public’s lived
experience but notes that, although this is effecit is less common.

* A blogroll is a list of links to other blogs oftarest to the author(s).



