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Quiality of information in academic emailing lists

abstract

The paper analyzes how researchers evaluate the quality of informationnetiet®ailing
lists and whether the embeddedness of academic emailing lists in offlivarksebf a
scientific community is related to it. The idea is that embeddedness gsesschers more
opportunities to build up a reputation through contributing high quality information to the
group. Survey and archive data are used to test hypotheses about the effects of offline
networks in 47 academic emailing lists used by a random sample of universéschess.
Results indicate that the information in embedded online groups is regarded asiuaioée
than in purely virtual groups.
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Introduction

The exchange of knowledge on the internet is regarded as important for business and
research (Cothrel & Williams 1999; Verburg & De Ridder 2003; Wenger & Snyder 2600).
the academic system researchers often use so-called emailifgr ltbst purpose. Case
studies report of researchers who regard their use as helpful (e.g.nH&rdénkelmans
1990; Rojo & Ragsdale 1997a; Rojo & Ragsdale 1997b; Tombaugh 1984) and large scale
empirical research also points to some benefits (Cohen 1996; Matzat 2004a). Nessrthel
some researchers have serious doubts about the use of such online groups for academic
communication. They feel that the contributions of many users are of low value toetigem (
Conner 1992; McCarty 1992). Sometimes prestigious researchers hesitate tonuse the
(Lewenstein 1995), and their lack of contributions could weaken the quality of discuission.
addition, the use and maintenance of academic online groups costs resources. Conner (1992)
mentions that he spends on average approximately 10 hours per week on the active
moderation of a group within the humanities. Other listowners or moderators also are
concerned about the time requirements (Berge & Collins 1993). Moreover, activeg) ihsts
aggravate the problem of information overload for every user (McCarty 1992; Whé&taker
Sidner 1997). Empirical research suggests that there might be differengesrbksts in
their usefulness for the researcher to get material and up-to-date idoriifojo &
Ragsdale 1997a). It is therefore of interest to find out how researchers hssedae of the
information in academic emailing lists and what conditions influence its quality

Research about communication on the internet often claims that relations offline
would affect relations online (Garton, Haythornwaite & Wellman 1997). Howevemadti
clear how this happens, if at all. In online groups that are used by univers#schess it can
happen that some researchers interact with each other offline. They maylyegekt at
conferences or work together in committees. In such cases the informal netia loffline

world may be quite dense between some groups of researchers. The online grougaisl then
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to have a high degree of embeddedness in offline social networks. Earliechdsesar

revealed a complex interrelationship between social networks and cognitivepeeats in
research areas (e.g., Lievrouw et al. 1987; Perry & Rice 1998). For emiaiisndihdings
indicate that a high degree of embeddedness stimulates the researchagsbpbstvior

resulting in more messages sent to the list (Matzat 2004b; 2009). However, it is not known
whether and how this affects the content of the discussion contributions (mesBhages)

paper contributes to answering the questions

* how researchers evaluate the quality of the information in academicrgnhiaiis,

» whether there argroup difference# the perceived quality of discussion contributions, and
» what group conditions might influence such differences.

The term 'group conditions' refers to characteristics of the emailing Gsntrast to
characteristics of its individual members. Knowledge about determinantsionfdhaation

quality is one important input to the design and management of academic online coagmuniti
Related topics in this research area that also provide important inputs but aué hefre

include the analysis of the (passive) adoption of emailing lists within theraasigstem

(e.g., Kling & McKim 2000; Markus 1987; Matzat forthcoming; Talja et al. 2007; Walsh &
Bayma 1996; Walsh et al. 2000) and the quantitative stimulation of (active) contributing
behavior to online communities (e.g., Cress, Kimmerle, & Hesse 2006; Matzat 2009eMcLur
Wasko & Faraj 2000; Rafaeli & LaRose 1993; Thorn & Connolly 1987).

The concept of 'information’ is used here as describing environmental stimbk for t
researcher (see Case 2007; Ruben 1992), namely the discussion contributions or messages
sent to the emailing list. 'Quality’ of information is related to the reseatgezceived
usefulness of the messages (Rieh 2002) and explicated in more detail later.

The next section provides the theoretical background, resulting in a number of
hypotheses about the users' satisfaction with the quality of information in acaeailing

lists. The claim is that some emailing lists are embedded in a wejlateel academic
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community, leading to dense informal networks between the researchers. Imsulaige

lists members can develop a reputation by contributing high quality messageonline
discussion so that members in general tend to be more satisfied with the qubbty of t
emailing list. The design of the study and its main measurements are ietfo@be study
makes use of a large random sample of researchers in academinghsasliused by a
random sample of researchers in eight different disciplines. The findingseaentad,

followed by a summary and conclusions that are drawn for the setting up and mamtnanc

academic knowledge sharing communities on the internet.

Earlier research

Different types of emailing lists: Embedded versus purely virtual communities

The exchange of knowledge in academic communities of the internet became popula
during the 1990s through the use of emailing lists (Harrison & Stephen 1996) although
already in the 1970s forms of group exchange were used on the internet (Hiltef&IBT;
Hiltz 1984). Research on these ‘computer-conferencing systems' indicatineitheontinued
use was feasible and led to stable communication structures (Rice 1982). Iathien@e
emailing lists are used more often than newsgroups and more researcherscdrathe s
sciences and humanities than in the natural and engineering sciences enaikenugiling
lists (Fry & Talja 2007; Matzat 2004a). There is evidence showing that —whematggte
overall emailing lists that researchers use- active emailing lists provide gseful
information and, most of all, that they tend to bring researchers in touch with eacanather
expand their networks (Matzat 2004a) despite of all the contextual factorffectt a
collaboration (Traore & Landry 1997). However, even if there are overall lerbgy may
be bought with a price of a high noise-to-information ratio. It is not known, hogetieral
quality of the information in theaveragéemailing list is regarded by researchers. Since the

use and maintenance of emailing lists costs resources (Berge & Collins D@@@&ra992)
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the benefits may be too small for the high price so that alternative wayshaingxng
knowledge might be more useful. Moreover, it is unknown whether thedsfi@rences
between emailing listwith respect to their usefulness for the researcher and on what
conditions such differences could depend. We only know that for an academic enstiling |
is crucial having enough active contributors generating a high enough volurste of i
communication (Matzat 2004a). Apart from that, existing research provides ortédlim
evidence for qualitative differences in content between academic regrigts (see Rojo &
Ragsdale 1997a) and gives no guidance with respect to what conditions migrthaffec

In the field of internet research it is realized that online interactiaiated to offline
interaction (e.g., Wellman 2001). This is sometimes called the embeddednessef onli
interaction in social networks of the offline world. The degree of embeddednessfre
group is the higher, the higher the density of the members' social network dlgsgiteup
(Matzat 2009). For different types of knowledge sharing groups a high degree of
embeddedness can mean different thingachdemic groupa high degree of embeddedness
is given when a well-integrated scientific community is part of the onliogpgin such an
emailing list many researchers meet at common conferences andaved in the same
editorial, administrative, or other academic activities. Empiricabreteon scholarly
networks indicates that email communication between researchers istessadia other
forms of communication including offline communication (Haythornthwaite & Watim
1998; Koku, Nazer & Wellman 2001). Already the early use of computer-conferencing
systems by researchers was characterized by a mixture of onlinetioteeand offline
meetings at conferences (Freeman 1984; Freeman & Freeman 1980). In aalargaudy of
academic emailing lists, it was found that they differed remarkable egtrd to their social
embeddedness. In some emailing lists members had a high frequency of interasittenasut
the emailing list (Matzat 2009). In these highly embedded lists every mendasrfiented

with an offline network of relations among (other) researchers with someyddiss dense
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network is a 'social fact' independent of the member's personal relatiomstiips has or
does not have and it is independent of his personal identifiability. However, as indicated
below, some desirable consequences of a high embeddedness require the idgnaifiabil

particular researchers.

Earlier research

The consequences of a high embeddedness

We know little about what happens with the online interaction if it takes place under a
high degree of embeddedness. According to social network analysts this shatld affe
relations online (Garton, Haythornwaite & Wellman 1997). Unfortunately, it isfiben
made cleahowthis happens. In the general literature on knowledge sharing groups the
relevance of (offline) relationships between members and of face-tacdat@unication is
often discussed. For example, Wenger (1998), and Brown and Duguid (1991) stress the
importance of the relationships between the members of online communities wipract
However, they do not come up with ideas how characteristics ofitble networkmight
affect online interaction. Other researchers speculate about whethes-face meetings
between members might be necessary (e.g. Johnson 2001). In a similar vein seanchees
argue that the greatest potential of online communities of practice wouldtooirtie
opportunities that they would offer asapplemento already existing local offline
communities. Schlager and Fusco (2003) as well as Kling and Courtright (2003) propose to
focus efforts on helping and supporting pre-existing local communities of pramtice
teachers. Barab et al. (2003) describe face-to-face interactioreaseartiasupplement to
online interaction. | do agree with these authors that communities of practica heme
large potential for the support of pre-existing local communities. Howeventhers do not
invest much time in thinking about what effects face-to-face (or moreajeatiine)

interaction has on the online interaction. Therefore they tend to overlook that offline
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interaction ofsomemembers may change the situational constraints not only for those
members who know each other already, but also fovtiwde group Understood in this
sense, the perspective that is presented here implies that face-torfad#irie) interaction is
notan essential pre-condition for a member to change his behavior. It is 'enbeghseme
other members interact offline.

There is much research done on problems of group interaxiteitle of the internet
A remarkable finding in the results of experimental studies on problems of catiancsnd
cooperation is that consistently an effect of the communication betweerctiote@artners
was found (see Sally 1995). Individuals who verbally communicated with each other befor
they were faced with a problem of cooperation have significantly higher ratesération
than individuals who did not verbally communicate with each other. In the literatteeedtf
mechanisms for this effect are mentioned. Face-to-face communicationimeigiatse the
group identity, it might trigger cooperative norms of social conduct, and it miginteehe
social distance between the communicating individuals (Riegelsberger, &&8s€arthy
2003). All these mechanisms could stimulate cooperative behavior among individigals. |
less clear whether offline communication between members of groups dessethe
cooperation rate duringnlineinteraction Experimentaresearch osmallgroups that use
computer-mediated communication shows the following. Communication between group
members increases trust. During free rider problems, which often preveht enlough
volume of communication within academic emailing lists (Rojo & Ragsdale 1997a),
preceding communication between members increases the likelihood of comtri{@rosig,
Weimann, & Ockenfels 2002; Riegelsberger, Sasse, & McCarthy 2003). InIgbeera
findings support the assumption that so called "richer" media of communication fgre la
effects. That is, the effects tend to be stronger for face-to-face commmmiten for video
& audio communication. This resembles somewhat the well-known finding that for group

support systems "richer" media are preferable for some tasks (&tMoG&rath 1994). Also,
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preceding personal acquaintance among members has a cooperation-incteasi(iresig,
Weimann, & Ockenfels 2002; Riegelsberger, Sasse, & McCarthy 2003). Mudieless
research is conducted on the effects of communication between memlaege of longer-
lastingonline groups. The situation large online groups is different from the interaction in
small laboratory groups.

Field research on group support systems used for general -and not just academic
purposes suggests that additional verbal communication facilitates cooperatiomgs g
(Fjermestad & Hiltz 2001). Existing field research on laagademianternet groups indicates
that a high embeddedness has two kinds of effects on the communication behavior of
researchers in emailing lists. First, it provides incentives to gain reputathin one's
scientific community by contributing actively to the online discussion. Thatssarehers in
embedded emailing lists are more willing to provide help and answers to known and unknown
colleagues (Matzat 2009). Second, under a high degree of embeddedness group norms are
more likely to emerge that prescribe researchers to help others (I2dfzdt). So,
embeddedness affects the quantity of the online discussion contributions becausess provid
opportunities to gain (or lose) reputation. However, it is not clear what embeddedrse&s doe
the satisfaction with thquality of the discussion contributions.

In this study 'quality of information' in emailing lists is related to #s=archers’
perceived usefulness of the information (Rieh 2002). A distinction can be maderbdteee
usefulness of the sent discussion contributions (email messages) and the usafftieess
whole discussion. The latter includes the interrelatedness of the singlesaiscus
contributions which may (or may not) be linked with each other so that the discursive
combination of messages leads to new useful ideas and other outcomes. This study only
focuses on the perceived usefulness of the messages, and not on the quality of the discussion
as a whole. A number of studies indicate that emailing lists often are nouvted for the

extensive discussion or solution of intellectual controversies among resedfdiitzr1984;

7



Harasim & Winkelmans 1990; Lewenstein 1995; Tombaugh 1984), so that the study of the
quality of the messages is more promising.

Development of new hypotheses

In the following a distinction is made betweenr aspectsvith regard to the
gualitative evaluation of the discussion contributions. The first aspect is about the tbegr
which contributions reflect —from the subjective point of view of the reader- theggsogf
knowledge within the research field. Some researchers have the feeling ttaitthe of the
emailing list communication does not have much value for them and that prominent
researchers with much knowledge on the field would avoid them (Lewenstein 1995; McCarty
1992). I would like to refer to this aspect as the subjectiveent quality of the email
messagewhich are sent to the list.

The second aspect concerns the number of emails that are of no interest to the list
members. Some users post emails as a way of advertising a new acpowot'. This may
sometimes be of interest to researchers within that particular field.udovggiestions that
hardly have anything in common with the purpose of the list are sometimes asked, or
discussions can develop about aspects that are relevant only for a very sma ifiata,
Savolainen, & Maula 2004). This problemadf-topic contributionss a problem for the
whole group.

Alternatively, irrelevant messages create a problem only for singl@dndis who
evaluate some emails as being uninteresting for themselves and thusvatugiig)
professionally irrelevantalthough they cover topics of the field of research. This third aspect
is partly dependent on the diversity of the academic community that uses theglsai(see
below).

The fourth aspect is related to the subjective problem of information overload (Eppler
& Mengis 2004; Whittaker & Sidner 1997) or subjectivpbrceived amount of

communicationWhile a too low volume of communication is a problem for the usefulness of
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the list, some researchers withdraw when the amount of messages exuertgis shreshold
(Talja, Savolainen, & Maula 2004). The emergence of this problem depends to some extent
on the absolute number of contributions. In addition, it may also depend on the number of
subjectively perceived off-topic and professionally irrelevant emdils.larger the perceived
proportion of off-topic and professionally irrelevant emails the earlier tleshbid for
information overload may be reached.

The claim of this section is the following. If the researchers’ commatiait behavior
is influenced by considerations about reputation in the academic community, then these
considerations not only have consequences for the quantity of discussion contributions, but
they also have effects on the nature and content of message contributions. Msegyprec
there is a positive relationship between the embeddedness of the emaiéing lisé
satisfaction with the quality of the discussion contributions on the four dimensions. In
emailing lists with a higher degree of embeddedness the informal networises déhe
denser the network, the more information (here: about one's reputation) is spreglaciitou
the whole network (Raub & Weesie 1990). As a consequence, under a higher embeddedness
there are more opportunities for gaining (or loosing) reputation by postingjhaity (or
inadequate) discussion contributions. The claim is that researchers take theseigsor
into account and adjust their communication behavior accordingly. Note that this assumes
some degree of identifability of actively posting researchers in embeduglihg lists.

In highly embedded emailing lists, more users will hesitate to contributepf-t
emails. They would damage their own reputations by doing so because in networks with a
high density the reputation damaging information would spread very quickly (Rauke&éVe
1990). Consequently, in strongly embedded lists users suffer less from entailetiiia
topic for the whole mailing list than in lists with a low degree of embeddedness.

Moreover, the embeddedness will have an additional effect. If the academic

community in the background of the list is well-integrated, then its membersndiit easier
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to get something out of the discussion that is of professional interest to them. prityis
due to the reputation mechanism that prevents the sending of irrelevant emaliitiom ait
can be due to a selection effect. Emailing lists with a well-integrassteadc community in
their background will attract a more selective audience of researdhessaudience, on
average, will be more coherent with regard to its research interests #gssweell-integrated
research community. Both kinds of mechanisms — the reputation mechanism and tioa select
effect — have the consequence that the higher the embeddedness of the list, themtire oft
researcher will find the email contributions to beuadfessional interedor him- or herself.
Under a higher degree of embeddedness researchers are stimulated to sagesmes
that reflect the up-to-date progress of knowledge in the field, because more cemdatbe
gained by sending high-quality contributions. As a result, the higher the embeskietities
list, the better the researcher subjectively evaluatesotfitent qualityof the sent email
messages in the list. Finally, since there are fewer problems with offatogiprofessionally
irrelevant emails and more emails with high quality content in a stremghedded list, users
in embedded lists will be better able to deal with the same number of messageséhay
from the mailing list discussion. As a consequence, when controlling for the numbet of se
messages, the higher the degree of embeddedness of the researchbeddsd, likely it is
that the researcher will regard the saanmeuntof sent email messagestas highfor
himself. These claims can be summarized by the following four hypotheses.
Hypothesis 1: The higher the degree of embeddedness of the emailing list, the highe
the number of sent email messages that are of professional interest toahsherse
Hypothesis 2: The higher the degree of embeddedness of the emailing list, the lowe
the number of sent email messages that are regarded as off-topic to theusstioinsc
Hypothesis 3: The higher the degree of embeddedness of the emailing list,@he bett

the researcher evaluates the content quality of the sent list emails.
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Hypothesis 4: The higher the degree of embeddedness of the emailing lists the les
often the researcher considers a given number of sent email messageg addeehigh
amount.

The communication behavior of researchers is, of course, influenced by otbes fact
as well that affect the four dimensions of the quality of the information. Theteges have
to be tested under ceteris paribus conditions, taking into account a number of control
variables, such as time restrictions, problems related to accessingailiegehst, gender
differences (Herring 1999), the formal position, research experience, kigenddout the
topic (Lewenstein 1995), being a native speaker of the relevant list languagi®y (English),
and the number of messages that have been sent in the past. The communication habits of
some lists suggest that a public discussion of questions within the list is ngs alegred. In
some lists the 'default reply-to’ function is set in such a way that a pgaicsdion is

avoided. The tests of the hypotheses take this into account.

Resear ch design

The data are somewhat older (1999) and have been used somewhere else (Matzat
2004b; 2009). Nevertheless they are still valuable, have not yet been used for the present
research question, and newer data of comparable extensiveness is unavailed 9% the
emailing list technology did not change dramatically and emailing liststilresed.

There are two kinds of data used. Firstly, the communication behavior of mem#ers of
academic emailing lists was 'observed' by collecting in May and1B#fall the emails that
were publicly sent to these 49 emailing lists. This data includes the informatiortladout
communication behavior of researchers and is used for the measurement of thles/asa
indicated in the section on measurements. Secondly, a random saapkcbve and
passive membeusf the 49 mailing lists were sent an online questionrdieth kinds of data

were combined into one data set with the help of the email addresses of the respoddents a
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were then made anonymous. As a result, the combined data set contains information about the
(non-)participation behavior of the respondent, the satisfaction with the discussion
contributions, his social network, his academic community, etc. The 49 emaiingdise
selected in the following way. In the first step, a 'traditional papespandil-questionnaire’
was sent to eandom sample of English and Dutch university researchers in the following
eight different disciplines in the humanities, the social sciences, and the natural science
physics, chemistry, mathematics, mechanical engineering, economicgjenaent science,
sociology, and history. Every respondent to this questionnaire who was an emailisgrist
was asked to fill in the names and some additional information abdinghmost important
lists that he used for his researcthis resulted in a list of emailing lists used by a random
sample of university researchers. From the list, a random sample of 49 un-modegalied em
lists was selected. Note that the members of the 49 emailing lists need oroetfram one
of the eight disciplines that were used to construct the 'list of emailiag lis

The sample size of the used data set is 4562, which corresponds to a response rate of
35.1% of all 12996 randomly selected active and passive members who were subscribed in
the middle of April 1999 to at least one of the 49 emailing lists. A total of 11.2% of the
respondents sent at least one email message to their emailing list duting thenths of
email collection. The proportion of active participants among all 12996 selectellenseis
7.9%, which is slightly smaller. The sample thus has a slight bias in favorve acti
participants. This is reflected by the fact that those who filled in the questemaaiier
(measured in months) have a slightly higher probability of having sent a messagé¥,
p<.01,n=4517). The bias is disturbing, but additional data analyses (Matzat 2001) suggest

that it does not influence the conclusions drawn from the data analysis.
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The M easurements and the Method of Data Analysis

Dependent variable: The satisfaction with the guality of discussion contributions

Satisfaction with the four different qualitative aspects of the discussionbedians in
the emailing list was measured with the help of four items that had to be ddsgssery
member on seven-point-Likert scaléSonsider the amount of E-Mails that are sent to your
Mailing List and which are of professional interest to you. Do you consider this anoduet very
small...very high (professional interest).Consider the general quality of the E-Mails sent to this
Mailing List. Do you think the quality is: extremely poor...extremellg’hi{gontent quality).
“ Sometimes users of Mailing Lists receive E-Mails that may notdeare to the List’s discussion
topic. In your experience of this Mailing List is this number: very smadhy high (off-topic
messages). Because of its skewed distribution (see below) this varighdécivatomized for
the multivariate analysis in such a way that it scored ‘one’ if the respondémhosen one of
the three highest answering options above the scale midpoint. The degree to whichdbere is t
high a number of messages had to be assessed using the followirfgOtesider the general
number of E-Mails sent to this Mailing List. In your opinion is this numberldw...all right...too
high” (amount). This variable was dichotomized such that it scored ‘one’ if the respondent
had chosen an answering option above the midpoint of “all right”.

Independent variables: Group embeddedness

Embeddedness consists of the frequency of the nrehdaeial interaction with each other
as a research community outside of the emailingllis measured in the same way as
described in Matzat (2004b; 2009). Since the development of a comprehensive scale that
directly measures the embeddedness of the emailing list was impossibleathaement
proceeds in two steps. First, it is measured to what extent the groupasthess constitutes
anintegrated research community that shares manyities and interests in commddecond,
it is shown that this is associated with three spandicators that measure dyadic interaction

between members outside of the list. In step 1 embeddednessaidiimg list was measured
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with the help of an unfolding scale analysis (Van Schuur and Post 1990) of five six-point
Likert-scaled items, which resulted in a Mudfold scale. The following fivestead to be
answered (options ranging frodisagree completelyo agree completelyby those mailing
list members who had been a member for at least one year and who had been active
researchers for at least two years in a field related to the mading li
To what extent do the following statements describe adequately the grouppothresein
your Mailing List?' 'a) It is more a group of unconnected individuals than a researchanity.' 'b)
It is a set of groups and cliques with their own interests and activities, batund in common as a
research community.' 'c) It is a set of groups and cliques with their oemedts and activities, but
also some common interests as a research community.' 'd) It is a modaenatgtated research
community that shares some interests and some activities in commoris' &eyvkell-integrated
research community that shares many interests and activities in@amm
Note that every respondent was selected for a specific emailing tistabaxplicitly
mentioned in the email invitation so that it was clear which emailing list p@mneent had to
assess. The items uni-dimensionally cover a wide range of the degreelidghehgcoup of
researchers in the list constitutes an integrasearch community that shares many interests
and activities in common. The scale analysis shahaickthe items form a good unfolding scale.
The coefficient of scalability isl=.65; none of the five items has a scalability valtie<.55.

The assumption underlying the measurement procedure is that thehegmup of
researchers in the emailing list constitutes aegiatted research community that shares many
activities and interests in common, the highehes degree of network embeddedness, which
consists of the frequency of the members' socteraction outside of the online group. The
following associations support this assumption. The same respondestasked to what
extent they agreed/disagreed with the following statementpgsnt Likert scales)lt is very
likely that two arbitrarily selected researchers who (woukyularly send messages to this Mailing
List, will ... a)...meet each other at least once every two yearsahference, a professional meeting
or another academic gathering. b) ...publish an article in the same acagmmial within the next
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two years. ¢) ...be members of the same academic commitbée tivé next two years, such as an
editorial board of the same academic journal, a board of an academietgoa review panel for

grant applications, a dissertation defense panel' efdie bivariate associations between the
member's perceived degree of integration and their answehng three statements;$r27,
r,=.22, g=.24, all p-values <.01 [two-tailed], n=1022) provide some face validitytife
assumption that there is more social interaction outside of théotisa higher degree of
integration of the communiyThe embeddedness of the emailing list is indicaiethe mean
scale value of the emailing list members' scorethemMudfold scale.

Other independent variables:

Details about the measurement of the other independent variables, in addition to those
about the measurement of the control variables, can be found in Matzat (2001). Here only the

most crucial aspects of the measurements are dealt with.

Concept M easur ement

Number of individually sent messages natural logarithm o€ounted number of email messages (plus one)
within last 2 months

Email experience natural logarithm of the months of use of email

Knowledge ' Try and compare your knowledge about the topicoairyMailing

List with the knowledge of other members of thistLWhat is your
subjective assessment of your knowledge?' ['-3vbelerage' to
'+3 above average']

Prominence ' Consider the research field that isnatosely related to the
topic(s) of this Mailing List. Howell known is your work by
other researchers in this fieltd?{jpractically unknown)' to '7 (very

well known)"

Proportion prominent members proportion of members who scored five or highe the scale

Number of personal colleagues in the list With how many researchers of your Mailing Listybu have a

personal contact? With this we mean mutual acqaaget and at

least some regular interaction with each otheridetsf any
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Mailing Lists.' [natural logarithm plus one]
Past group communication natural logarithnnaimber of emails sent to the list during one
month before the beginning of thelg observation
Default-reply set as 'to group' (dichotomous) tires "one" if the setting of the mailing list imgdi that email

answers sent via the 'reply-button' are postetigahole list.

Group size natural logarithm of numbtemail addresses subscribed at end
of March
Self-efficacy (proxy) 'My own communicatiativity in this Mailing List is extremely

helpful for others to conduct their research.' (Hizagree
completely)' to '+3 (agree completely)’]

Filter for selection of researchers 'I am mebived in any research activity related to my dimg.i
list'

The main analysis method consists of hierarchical linear moggehiamely two-level
multiple linear and logistic regression analyses (Goldstein 1998) take into account that
there are violations of the assumptions of the standard regression besdeise of the
clustering of the data consisting of variables describing indivsdwahin groups (Snijders &

Boskers 1999). The p-values presented in the multivariate analysesmexsided p-values,

unless otherwise stated.

Descriptiveresults

A total of 4562 respondents filled in the questionnaire (70.2% are male). A total of
68.8% reported that they had been a member of their emailing list for more than 12 months,
while 37% had been a member of the same emailing list for at least three3yezs had
their main professional position in the USA, 22.3% in the UK, 5.2% in the Netherlands, 4.5%
in Canada, 4.4% in Australia, 4.3% in Germany and 2.2% in France. The multivariate data
analyses for testing the hypotheses of the reputation model include only the 4latesisf
Two moderately small lists had to be excluded because of missing values. Mhast of t

emailing lists were located on servers in England or the United StatebeFuypothesis
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testing only the answers of researchers (excluding librarians, studentdfartissetc)
without missing values are used, leading to a sample size of n=2588 for the mtativaria
analysis. The descriptive findings (Table 1) make clear that veryahtfgroups of
researchers are included in the sample. In line with the findings of other eingiuidies
(Stegbauer & Rausch 2001; Zelman & Leydesdorff 1999), only a minority of {henesnts
were active participants in the list discussions during the two months ofceefieation, with
11.2% of them sending at least one email-message.

(Table 1 here)

How satisfied with the discussion contributions are all members including those who
do not actively conduct research? A distinction was made between four aspects of use
satisfaction: satisfaction with the amount of sent messages, satisfadts the number of
professionally interesting messages, dissatisfaction with the numbertopmfimessages,
and satisfaction with the quality of the content of the emails. As Table 2 showsrageave
the general quality is regarded as slightly positive. The number of irreleessages is
regarded as moderately low, the general amount of messages is on avenatgs rag
acceptable and the number of professionally interesting messages is on eagaiedgd as
somewhat too low. At the same time, there is a considerable degree of heteyajarsst
satisfaction with regard to all four aspects.

(Table 2 here)

There are also clear group differences with respect to the uséadadrs This is
shown by the following numbers that describe group differences in the ustxcsiain, that
is, they show differences between the group means. The overall mean value of the group-
mean values, naturally, need not be the same as the mean value of the individsiasisoare
the group means are not weighted by group size.

(Table 3 here)
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The mean user satisfaction with an emailing list differs between tu@gron
average the selected groups are positively evaluated by their memthersgard to the
perceivedcontent qualityof the sent messages. At the same time, 14.3% of the groups have a
negative average score. In every group the users, on average, regard the noffibepiof
message® be more or less small. However, in a minority of groups, on average, the user i
close to indifferent as to whether the number of irrelevant messages is sraajeoMany
groups are evaluated as having too low a numbpradéssionally interesting messages
Nevertheless, 28.6% of the groups are regarded as having on average a more or less high
number of professionally interesting messages (mean score >0). If whdadtaridard
deviation of the mean values as an indicator for the heterogeneity betweeoutirethen the
mean satisfaction with the geneaahount of sent messageshe one aspect that differs most
between the groups. Moreover, 73.5% of the groups evaluate their number of sentsnessage
as being more or less too low. The next table shows the results of an analysenoevair
the four aspects of users’ satisfaction. It indicates for every aspect hvariduece is
distributed over the two levels, emailing lists and members.

(Table 4 here)

The results also confirm the conclusion that there is some degree of variatiombetwee
the groups. If we take the estimated intraclass correlation coeffihiantst the proportion of
the variance between groups with respect to the total variance, then thedretgyogith
regard to theamount of sent messagssighest between the groups.

The group of researchers;£2588), when compared to the other usessi670),
regards the content quality of the messages as somewhat ITgh&3(vs.T,=.69, two-sided
p<.01), the number of professionally interesting messages as Frjredq vs.To= -.16,
two-sidedp <.001), the number of off-topic messages as somewhat snTated (63 vs.I,
=-1.51, two-sidegb =.02), and the general amount of messages as somewhat more often as

too high 1=.04 vs.r,=-.05, two-side =.02). If we distinguish within the group of 2588
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researchers between those within the social sciences and humartiéd{) versus those
within the natural and engineering sciences§B89) and leave out those smaller groups who
claim themselves as multidisciplinary€373) or medical (j¥111) researchers we find the
following. The researchers within the social sciences and humanitied tegacontent

quality as higherx;=.96 vs.T,=.61, two-sideg<.001), the number of professionally
interesting messages as highry=(14 vs.r,= -.13, two-side¢<.001), and the number of
off-topic messages as somewhat larI3r¢1.59 vs.x,=-1.78, two-sideg<.01). Both

groups do not differ significantly in their assessment of the amount of mesTag@é (vs.
T,=-.03, two-sideg>.05). Briefly summarized, the researchers are a bit more satisfied by the
emailing lists than the non-researchers, but they also are more likely taurbetidoy a too
high amount of messages. Within the group of researchers, those within the sauaisscie
and humanities tend to be satisfied somewhat more with their email lists tearchess

within the natural and engineering sciences, although both groups tend to evaluatedghe
guality as rather positive.

There is some face evidence for the idea that reputation considerationsertbgvat
sending of messages. Those researchers who had at least one yedr espesience in their
field were asked to evaluate the item "individual members can develop aieptdaatheir
regular provision of useful answers to questions in this mailing list" on a six-pkenrt kcale
ranging from 'disagree completely' to 'agree completely'. Out dfg#hé researchers 20.5%
rather disagreed while 79.5% rather agreed. Among researchers in ensgimgth a 'low'
degree of embeddedness the median of the answer distribution corresponds to the option
'slightly agree’, whereas the median answer in the emailing lists witfhadegree of
embeddedness corresponds to the option 'agred’{ vs.X,=4.5, t=5.7, two-side@<.001).

So from the point of view of the researchers emailing lists provide opportunitié® for t
obtainment of reputation and in highly embedded emailing lists they observe more

opportunities.
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Results of the hypothesistesting

This section tests the claim that a high embeddedness has some advantages for
researchers with respect to their satisfaction with the perceived quatliy discussion
contributions in the emailing lists. The four hypotheses concerning user setrstae tested,
using only the survey data of active researchers without missing values (n=2588, N=47)

The bivariate associations between the degree of embeddedness and the ¢tair aspe
of satisfaction of the member imply that the higher the degree of embeddediness of t
member’s emailing list, the more the member is satisfied with the numpesfegsionally
interesting messagés=0.16, two-side@<0.001), the more he is satisfied with tentent
quality of the messages,£0.27, two-side@<0.001), the less he is dissatisfied with the
number ofoff-topic messaggss=-0.16, two-side@<0.001) and the (slightly) more he is
dissatisfied with thamount of messagehat is with a too high a number of messages
(r4=0.04, two-sideg<0.05). Whereas the first three bivariate associations have the expected
sign, the fourth one does not. However, this may simply be due to the fact that a higher degr
of embeddedness leads to more active participation of the members and therafloigher
number of sent messages (Matzat 2009). The following multivariate analysedanm of
hierarchical linear models control for these and other possible factors of irflddrecfirst
two aspects are analyzed with the help of two-level multiple linear remnesand the other
two aspects with two-level multiple logistic regression analyses.

(Table 5 about here)

The multivariate results presented in Table 5 make clear that useactadrsis to
some extent dependent on the personal situation of the individual researcher. Foe ,exampl
member satisfaction with different aspects of the discussion contributipesdfeon the
researcher’s knowledge, gender, whether there were interruptions in tactessst, and

other influence factors. Those who regard themselves as more knowledgable evaluate t
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content quality as worse, they perceive a higher number of off-topic messaigess list, but

they also claim to receive more professionally interesting messsi¢gsss&knowledgable
members. Men regard the content quality as worse and they perceive a higher nuniber of of
topic messages. Native speakers evaluate the content quality as bettare peoce off-topic
messages, but are less likely to claim a too large amount of messages tharnveon-nat
speakers. Those who visited more conferences during the last 12 months evaluaterihe conte
guality as worse and perceive a higher number of off-topic messages. Those wHonuoste
messages are less likely to claim that the amount of messages is too high.

Group characteristics also influence the members' assessments of tysod| tiadit
exchanged information. An unsurprising but nevertheless notable finding is that thee afegre
list communication has a clear, significant effect on the assessmeihetgatsttoo high a
number of messages, and that a larger amount of messages also increasdibdbd likat
members perceive a high number of relevant messages. Interestinghgrataount of sent
messages does not increase the likelihood that members receive a too high number of off-
topic messages. Neither the size of the emailing list, when controlled for tineucacation
volume, nor the proportion of prominent members influences the members' assessments of the
quality. The important result is that all foeffects of the list embeddednesse the expected
signs. Most importantly, in three of the four cases the effects reachicagon#é. The higher
the degree of embeddedness, the more the member is satisfied withtdrg qualityof the
list messages, the higher he regards the numhgotdssionally interesting messagesad
the lower he regards tmimber of off-topic messagdde effect on dissatisfaction of too
high a number of messages does not reach significance, although the model controls for the
general number of messages sent over the past month. Briefly said, thesopiadyske
support for the first three hypotheses.

Additional analyses (tables available on request from the author) with regard to

disciplinary differences in the effect of embeddedness show the followingff€ébec#
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embeddedness does not differ between researchers in the social sciencesaattebhum
versus researchers in the natural and engineering sciences with tespeaontent quality,
the amount of messages, and the number of off-topic messages. Only for the number of
professionally interesting messages the effect of embeddedness diffexsrbéie
disciplines. For researchers in the natural and engineering scieneéethés positive
(t=3.8,p<0.001), and for researchers in the social sciences and humarBi€s<0.01) and
researchers doing multidisciplinary or medical research the edfegen stronget£2.02,
p=0.02). So a high embeddedness makes it for all groups of researchers liketherythat
receive a high number of professionally interesting messages, and thissesteanger for
researchers in the social sciences and humanities than for engineetsarscantists.

One must take into account that the four indicators of user satisfaction with ttig quali
are quite simple. Restrictions in the length of the online questionnaire did notlaiow t
construction of more elaborate scales of the four aspects of membecsatisénd the
indicators thus contain measurement errors to some extent. Neverthelessf thesfour
hypotheses are confirmed by the data. The signs of all four effects and thed gattern of
findings strengthen the trust in the validity of the four indicators. Emaikstg) With a higher
degree of embeddedness have more satisfying discussion contributions for the wmiémbe
regard to the number of professionally interesting messages, the lower rairotf¢opic
messages, and the perception of the general content quality of the messagedirfse
show that there are differences in the perceived quality of emailing listeengoint to an

important group condition that might influence the differences in quality.

Summary, discussion, and conclusion
This paper contributes to answering the question how researchers evalupiglitiie
of the information in academic emailing lists on the internet and what group oosdhitight

determine differences in satisfaction with their quality. Earlretifigs suggest that emailing
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lists differ in quality (Rojo & Ragsdale 1997a), but leave open on what condition®ddés
might depend.

Social network analysts claim that relations offline would affect onlineactien, but
leave open what network characteristics are important and how they mightatiae
interaction. This study argues that emailing lists that are embeddeckiiiategrated
academic community provide information that is regarded as being of a highéy.doali
embedded emailing lists the researchers' informal network is highieilg thhe researcher
more opportunities to develop a reputation for sending highly valuable information to the
online group. The study uses a combination of archived information on the communication
behavior in 47 academic emailing lists and information obtained by a surveymafcara
sample of the same list members. The emailing lists were sampled irstatygorandom
selection. These are a random sample of emailing lists used by a randoe siych and
English university researchers in eight disciplines in the natural, enigigieand social
sciences as well as the humanities.

The results show the following. The content quality, on the average, is evaluated as
moderately positive and the number of off-topic messages as rather low. The niimbe
professionally interesting messages is regarded as somewhat too low. The @mseuant
messages was, on the average, regarded as neither to large nor too sneaVasladso a
large amount of variation in the four dimensions of quality between the lists found. The
results of the testing of the hypotheses provide evidence for three of the jotindses.
Emailing lists with a higher degree of embeddedness tend to be evaluated as lngirey
content quality, as providing a higher number of professionally interestirgagessand a
lower number of off-topic messages. Moreover, in highly embedded emailingeisisrchers
observe more opportunities for the development of reputation than in emailing Iists lowt
degree of embeddedness. There were also some, although limited, discipliieagycifs

found. By and large, the results support the claim that there exist differartbesquality of

23



the information exchange between different emailing lists and they point to thddngity
of the researchers’ offline social network in highly embedded emailing$isise important
group condition that might affect the differences.

The findings also shed some light on the mechanism by which offline networs affe
online interaction. They strengthen the claim that researchers take intmeiteoeffects of
their online activity on their reputation in the academic community and thatrgheyvare of
the opportunity to gain reputation under a high degree of embeddedness. Researchers in
stronger embedded emailing lists with denser networks expend more effort inimagnthe
guality of the sent messages and hesitate more in sending messages tthdteney not fit
in with the discussion topic. The findings are additional evidence for the claim tohacern
for reputation influences online interaction (Matzat 2009).

Nevertheless there are some limitations of this study. Although theoerésason to
assume that the found relationships are no longer valid, a replication of the findings with
newer data would be useful. Furthermore, the used indicators of the information apeality
based on subjective evaluations and are prone to measurement errors. Fedhen vesuld
profit from the use of harder indicators.

As a general conclusion, the findings do not provide reasons for casting a doubt on the
guality of the information in academic emailing listggeneral The average user does not
seem to be unsatisfied. However, one should take into account that, at least at thbeend of t
1990s, on the average only one out of four researchers used emailing lists (Matzpta2@D4a
in physics and chemistry the proportion was even lower. It might be that some othe
researchers who were rather unsatisfied stopped using emailing lists.

The results have implications for the design and management of academic online
communities. First of all, the results show that not all emailing lists agquatl value to the
researcher. Some lists were having a rather limited value. This speéhks hecessity to plan

and design academic online communities rather carefully to avoid problems. The findings
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indicate that there are various individual differences in the degree oasatisfwith the

emailing list messages. For instance, managers could take into accotim thany inactive
members are much more likely to feel disturbed by a given number of me$sagédse few
actively posting members. This also holds for the most active researchersvidusya

writing many papers. Most of all, if one is interested in the maintenanceat$fyiag quality

of the discussion contributions, it makes sense to build academic online communitids in suc
a way that they have a high degree of embeddedness. This can be taken into account during
the initial phase of building up the online community. The community manager can choose
the discussion topics in such a way that they are linked to an existing academigretynor

give rise to a new and well-integrated academic community that isstedn® common
meetings. Moreover, in later phases of the existence of the online communityt, enkger

or other interested members can point the members' attention to common naeetingser
events that increase the embeddedness and that make other members awaresthghe ex
amount of embeddedness. Such efforts are likely to result in increasingctatisfath the

quality of the information in academic online communities.

References

Barab, S. A. & Scheckler, R. (2003). Designing system dualities: Charamexizveb-supported
professional development communithe Information Society, 1937-256.

Berge, Z. L. & Collins, M. (1993). The Founding and Managing of IPCT-L: A Listos/ner
Perspectivelnterpersonal Computing and Technolody Retrieved on November 27, 2007
from the url: http://www.emoderators.com/ipct-j/1993/n2/berge.txt

Brosig, J., Weimann, J., & Ockenfels, A. (2002). The effect of commimncatedia on cooperation.
German Economic Review, 217-241.

Brown, J. S. & Duguid, P. (1991). Organizational learning and communities of prdaigard a
unified view of working, learning, and innovatid@rganization Science, 20-57.

Case, D. O. (200 Dooking for information. A survey of research on information seeking, needs and
behavior San Diego: Academic Press.

Cohen, J. (1996). Computer mediated Communication and Publication Productivity Bavorty.
Internet Researcl®/3, 41-63.

Conner, P. W. (1992). Networking in the Humanities: Lessons from ANSAXE&mputers and the
Humanities 26, 195-204.

Cothrel, J. & Williams, R. (1999). Online Communities: Getting the Most OGntihe Discussion
and CollaborationrKnowledge Management Review2(;25.

25



Cress, U., Kimmerle, J., & Hesse, F. W. (2006). Information exchange wittdstiaiabases as a
social dilemma. The effect of metaknowledge, bonus systems, and@asisiunication
Research, 33370-390.

Eppler, M. J. & Mengis, J. (2004). The concept of information overload: Aweof literature from
organization science, accounting marketing, MIS, and related disciglimesnformation
Society, 20325-344.

Fjermestad, J, & Hiltz, S.R. (2001). Group support systems: a descripdilveigon of case and field
studiesJournal of Management Information Systefig 115-160.

Freeman, L. C. (1984). The Impact of Computer Based Communication on the Socialr&tof an
Emerging Scientific Specialtyocial Networks6, 201-221.

Freeman, L. C. & Freeman, S.C. (1980), A Semi-Visible College: Structiieaton a Social
Networks Group. in M. M. Henderson and M. J. MacNaughton (Eelegtronic
Communication: Technology and Impagis77-85. Westview Press, Inc., Boulder, CO.

Fry, J. & Talja, S. (2007). The intellectual and social organizationaafeawic fields and the shaping
of digital resourceslournal of Information Science, 3B]15-133.

Garton, L., Haythornwaite, C., & Wellman, B. (1997). Studying On-Line Social Nksadwurnal of
Computer Mediated Communication,RBetrieved on November 27, 2007 from the url:
http:/www.blackwell-synergy.com/doi/full/10.1111/j.1083-6101.1997.tb00062.x

Goldstein, H. (1995Multilevel Statistical Modelq2 ed.) London, Sydney, Auckland: Edward
Arnold.

Harasim, L. M. & Winkelmans, T. (1990). Computer-Mediated Collaboration. A Sasly of an
International Online Educational Workshdéfnowledge: Creation, Diffusion, Utilization, 11,
382-4009.

Harrison,T. M. & Stephen, T. (1996). Computer Networking, Communication, and &tfplan
Harrison,T. M. & Stephen, T. (ed€gomputer Networking and Scholarly Communication in
the Twenty-First-Century Universit$tate University of New York. 3-36.

Haythornwaite, C. & Wellman, B. (1998). Work, Friendship and Media Use for Infammiaxchange
in a Networked Organizatiodournal of the American Society for Information Science, 41,
1101-1114.

Herring, S. C. (1999). The Rhetorical Dynamics of Gender Harrassmentn@rFhe Information
Society, 15151-167.

Hiltz, S. R. & Turoff, M. (1978)The Network Nation: Human Communication via Computer
Cambridge, Massachusetts & London, England: The MIT Press.

Hiltz, S. R. (1984)Online Communities. A Case Study of the Office of the Fularsvood, New
Jersey: Ablex Publishing Corporation.

Johnson, C. M. (2001). A Survey of Current Research on Online Communities ofétatginet
and Higher Education, 45-60.

Kling, R. & Courtright, C. (2003). Group behavior and learning in electronic forarssciotechnical
approachThe Information Society, 1221-235.

Kling, R. & McKim, G. (2000). Not just a Matter of Time: Field Differenee®l the Shaping of
Electronic Media in Supporting Scientific Communicatidournal of the American Society
for Information Science, 51306-1320.

Koku, E., Nazer, N., & Wellman, B. (2001). Netting Scholars: Online and Offimerican
Behavioral Scientist, 44,750-1772.

Lewenstein, B. V. (1995). Do Public Electronic Bulletin Boards Help Crezdgntic Knowledge?
The Cold Fusion Cas&cience, Technology, & Human Valu2g, 123-149.

Lievrouw, L., Rogers, E.M., Lowe, C., & Nadel, E. (1987). Triangulation as a reséatelyy for
identifying invisible colleges among biomedical scientiStscial Networks9, 217-248.

Markus, M. L. (1987). Toward a "Critical Mass" Theory of Interactivedi.Communication
Research, 14491-511.

Matzat, U. (2001)Social Networks and Cooperation in Electronic Communities: A theoretical-
empirical Analysis of Academic Communication and Internet Discussiamp&ro
Dissertation. University of Groningen.

Matzat, U. (2004a). Academic Communication and Internet Discussion Gricapsfer of
Information or Creation of Social Contact8@cial Networks26, 221-255.

26



Matzat, U. (2004b). The Social Embeddedness of Academic Online Group®as &biherating
Structure: A Test of the Coleman Model on Norm EmergeBomputational and
Mathematical Organization Theory, 1205-226.

Matzat, U. (2009). The Embeddedness of Academic Internet Groups in Sdevarkée Reputation
Gains as a Stimulus for Online Discussion Participatitiernational Sociology24, 63-92.

Matzat, U. (forthcoming). Disciplinary Differences in the Use of im&iDiscussion Groups:
Differential Communication Needs or Trust Problemsdaurnal of Information Science

McCarty, W. (1992). Humanist: Lessons from a Global Electronic Sen@oanputers and the
Humanities 26, 205-222.

McLure Wasko, M. & Faraj, S. (2000). "It is what one does": why people parti@pdtaelp others
in electronic communities of practicdurnal of Strategic Information Systeri§5-173.

Perry, C. A., & Rice, R. E. (1997). Scholarly communication and network influemtas hybrid
problem area of developmental dyslexia: Influence of network structuteamge in a hybrid
problem arealournal of the American Society for Information Scied® 151-168.

Rafaeli, S. & LaRose, R. J. (1993). Electronic Bulletin Boards anditP@bbds" Explanations of
Collaborative Mass Medi€ommunication Research, 20{7-297.

Rice, R. (1982). Communication networking in computer-conferencing systems: ifutbngl study
of group roles and system structure. In M. Burgoon (Exhjnmunication yearbook, g,
925-944. Beverly Hills, CA: Sage.

Riegelsberger, J., Sasse, A. M., & McCarthy, J. (2003). The Reseaiemima: Evaluating Trust
in Computer Mediated Communicationsiternational Journal of Human-Computer Studies,
58, 759-781.

Rieh, S. Y. (2002). Judgment of information quality and cognitive authority W#teJournal of the
American Society for Information Science and Technolegy]145-161.

Rojo, A. & Ragsdale, R. G. (1997a). A Process Perspective on Participaticimoiiar$/ Electronic
Forums.Science Communicatio®8, 320-341.

Rojo, A. & Ragsdale, R. G. (1997b). Participation in Electronic Forums: Imipiisator the Design
and Implementation of Collaborative Distributed Multimedialematics and Informatic83-
96.

Ruben, ,B. D. (1992). The Communication-Information Relationship in System-Tihdeeetpective.
Journal of the American Society for Information Science and Technddg$5-27.

Sally, D. (1995). Conversation and cooperation in social dilemmas. A meligsis of experiments
from 1958 to 1992Rationality and Society, $8-92.

Schlager, M. S. & Fusco, J. (2003). Teaching professional development, teghaoldgommunities
of practice: Are we putting the cart before the hof@®e® Information Society, 1903-220.

Snijders, T. A. B. & Boskers, R. J. (1998)ultilevel analysis : an introduction to basic and advanced
multilevel modelingLondon etc.: Sage.

Stegbauer, C. & Rausch, A. (2001). Die schweigende Mehrheit-"Lurker" inétib@sierten
DiskussionsforerZeitschrift fuer Soziologie, 3@38-64.

Straus, S.G. & McGrath, J.E. Does the Medium Matter? The InteractiorskfTyae and Technology
on Group Performance and Member Reactidasrnal of Applied Psychology9, 87-97.

Talja, S., Savolainen, R., & Maula, H. (2004). Field differences in the use aiveerusefulness of
scholarly mailing listsinformation Research, 1@aper 200. Retrieved on October 17, 2007
from the url: http://InformationR.net/ir/10-1/paper200.html.

Talja, S., Vakkari, P., Fry, J., & Wouters, P. (2007). Impact of researcheazitin the use of digital
library resourceslournal of the American Society for Information Science1684-1685.

Thorn, B. K. & Connolly, T. (1987). Discretionary Data Bases: A Theory and &merimental
Findings.Communication Research, 131,2-528.

Tombaugh, J. W. (1984). Evaluation of an International Scientific Computer-Baséeré€hce.
Journal of Social Issued29-144.

Traore, N. & Landry, R. (1997). On the Determinants of Scientists' Collamor8tience
Communicationl18, 124-140.

Verburg, R. M. & De Ridder, J. A. (200&nowledge Sharing Under Distributed Circumstandegse
Hague: NWO-MES.

Walsh, J. P. & Bayma, T. (1996). Computer Networks and Scientific V8oidial Studies of Science,
661-703.

27



Walsh, J. P., Kucker, S., Maloney, N. G., & Gabbay, S. (2000). Connecting Minds: Computer-
Mediated Communication and Scientific Wodkurnal of the American Society for
Information Science, 51,295-1305.

Wellman, B. (2001). Computer Networks As Social NetwoBaence, 2932031-2034.

Wenger, E. C. (1998Communities of practice: Learning, meaning, and idenGgmbridge:
Cambridge University Press.

Wenger, E. C. & Snyder, W. M. (2000). Communities of Practice: The Organakfimmtier.
Harvard Business Review, 7B39-145.

Whittaker, S. & Sidner, C. (1997). E-Mail Overload: Exploring Personal Infeomdanagement of
E-Mail. In S.B.Kiesler (Ed.)Culture of the Internefpp. 277-295). New Jersey.

Zelman, A. & Leydesdorff, L. (1999). Threaded Email messages in Selfiag@n and Science &
Technology Studies oriented mailing lisBeientometrics, 4861-380.

28



Table 1: Descriptives of the most important independent variables

Arithmetic

Variable

Continuous variables (n=2588)
Raw number of individually sent messages
Prominence

Papers

Conferences

Knowledge

Years of research experience

Group variables (N=47)

Group size (raw number)
Embeddedness

Proportion prominent members
Past group emails (raw number)

Dichotomous variables (N=2588)
Male

Native speaker

Full Professor

Sent at least one message

Standard

mean deviation

0.29
1.8
3.2
2.2

-0.1
7.6

439
24.7
19
53

1.9
1.7
2.9
2.2
15
7.8

445

3.3
11
109

Proportion
71
.60
14
A1

WOO O o

16
16.5

Minimum Maximum

70

30
43

50

2100
30.9

.67

600

n: number of individuals, N: number of groups
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Table 2: Individual satisfaction with quality aspects of the mailing list

PROF. CONTENT

AMOUNT INTEREST OFF-TOPIC QUALITY

Mean .00 -.03 -1.58 .78
Median .00 .00 -2.00 1.00
Std. Deviation 1.14 1.56 1.52 131
Minimum -3.00 -3.00 -3.00 -3.00
Maximum 3.00 3.00 3.00 3.00

n=4258

Table 3: Group satisfaction with quality aspects of the mailing list

PROF. CONTENT

AMOUNT INTEREST OFF-TOPIC QUALITY

Mean -.35 -.28 -1.51 .53
Median -.28 -.30 -1.59 .56
Std. Deviation .75 .50 57 .58
Minimum -3.00 -1.50 -3.00 -1.75
Percentiles: 25% =77 -.64 -1.92 .23
Percentiles: 50% -.27 -.29 -1.59 .56
Percentiles: 75% .03 .07 -1.14 .89
Maximum 1.06 .78 -.09 1.89

N=49

Table4: Analysisof Variance of the four original indicators of satisfaction

2 Intra-class
7 (SE) To (SE) correlatior
Amount 1.04 (0.02) 0.43 (0.09) 0.29
Professional interest 2.30 (0.05) 0.16 (0.04) 0.07
Off-topic 2.06 (0.05) 0.25 (0.06) 0.11
Content quality 1.40 (0.03) 0.25 (0.08) 0.15

n=4258 N=49

n: level 1 sample size (number of individuals); N: level 2 sanipte(umber of groupsy;?:
level 2 variance of the intercept: level 1 error variance
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Table5: Embeddedness and qualitative aspects of the discussion contributions:
Results of 2-level multiplelogistic and linear regression analyses

Professionally Content qualit Off-topic Amount of
Variable interesting of mq é messages messages
messages 5549 (1=high)  (1=too high)

Estimated value Estimated value Estimated value Estimated value
(standard error) (standard error) (standard error) (standard error)

Group level effect:
Embeddedness
Control Variables:
Group level effects:
Default reply to

-0.26* (0.13)
group
Proportion of
prominent 0.25 (0.72)
members
Past group 0.12* (0.05)
communication
Group size 0.01(0.09)
individual level effects:
Knowledge 0.08** (0.02)
email experience -0.04 (0.06)
Prominence 0.01 (0.02)
Years of research
experience -0.01(0.01)
Number of
individually sent 0.02 (0.08)
messages

Interruption in

0.06**(0.02)

0.08*%(0.02) -0.10**(0.04)
-0.12 (0.13) 0.11 (0.24)
-0.11 (0.75)  -0.02 (1.44)
0.08 (0.06) 0.01 (0.11)
-0.03(0.10) 0.08(0.20)
-0.09% (0.02)  0.09* (0.05)
-0.08* (0.05) -0.36** (0.12)
0.01(0.02)  0.07 (0.05)
-0.00 (0.00)  -0.02 (0.01)
0.06 (0.07)  -0.37 (0.24)

-0.02(0.04)

0.18 (0.23)

-0.94 (1.33)
0.59** (0.10)
-0.08(0.17)

0.04 (0.04)

-0.06 (0.10)
0.07* (0.04)

-0.00 (0.01)

-0.34** (0.14)

A . -0.14** (0.06)  -0.14** (0.05) 0.40**(0.13) 0.18* (0.10)
ccess to list
Male -0.11 (0.07) -0.13*(0.05)  0.31* (0.15) -0.18 (0.12)
Non-university -0.01 (0.10) 0.04(0.08)  0.17(0.22) 0.00 (0.18)
researcher
Other university
researcher 0.12 (0.11) 0.11 (0.09) -0.29 (0.25) 0.19(0.18)
Full Professor -0.07 (0.10) -0.09 (0.08) -0.13(0.21) 0.36* (0.17)
Native speaker -0.05 (0.06) 0.17** (0.05) 0.29* (0.14)  -0.39** (0.11)
Number of .
written papers 0.00 (0.01) 0.00 (0.01) 0.02 (0.02) 0.03* (0.02)
Number of
visited 0.02 (0.02) -0.03*(0.01)  0.05* (0.03) -0.01 (0.03)
conferences
Self efficacy 0.28** (0.03) 0.18** (0.02) -0.18** (0.06) -0.01 (0.05)
*: p<=0.05 , ,
#: p<=.01 (one- T1.=0.09(0.03) T1.;=0.13(0.04) _,_ 2

. 12=0.32(0.12) T12=0.23(0.9)
sided) #=2.11(0.06) *=1.35(0.04) ° °
n=2588 N=47
Variances of the 15=0.18(0.05) T1,=0.25(0.06)
‘empty" model #=2.27 (0.06) ?=1.41 (0.04)

n: level 1 sample size (number of individual);level 2 sample size (number of groupsé;: level 2 variance

of the interceptp® level 1 error variance
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Footnotes

! Dependent on the size of the mailing list andhengrivacy concerns of the list owner either a caméample
of the members' email addresses or all email addsdsave been selected. An email version of thstigneaire
was sent to those mailing list members who hadcgess to the world-wide-web during the time of dlaga
collection.

2 The reader can find more details of the Mudfolals@nalysis in Matzat (2001). In addition, thesthitems on
interaction outside of the group are highly cotiesdiawith each other (alls between 0.53 and 0.65).
Nevertheless, they do not form a good scale fonteasurement of embeddedness. The first principal
component that resulted from a principal compoaatysis of the three items leads to a score shaighly
dispersed within the same group. The intra-classetadion is 0.055, meaning that only 5.5% of tlagiance of
the score is between the groups. The low intrasatasrelation indicates a low degree of reliabitifythe
principal component scores as a measurement f@rthgs' embeddedness. As a consequence, theseaitem
not used as a direct measurement for the degremloéddedness. The intra-class correlation for thdfMd
scale scores is 0.12, which indicates a higheregegf reliability of this index for the measuremehthe
groups' embeddedness. So the used indicator dlieiipee of embeddedness is a proxy for the denfsibeo
informal network.
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